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DATA ON ELECTRIC COOKING AND HEATING 


BY BEN M. MADDOQOX.! 


The circuits of the Mt. Whitney Power & Electric 
Company cover the greater part of the valley section 
of Tulare County, and a small portion of the north- 
ern end of Kern County, in California. A large pro- 
portion of the territory is devoted to the growing of 





Fig. 1. 


citrus fruits and the balance to alfalfa and deciduous 
fruits. The ditch irrigation system is not extensive, 
and as a result a great deal of the land is irrigated by 
pumping from wells by electrically driven pumps. 
The pumping load has developed to such an extent as 
to become the main business of the company. With 
a load of that character the demand on the system is 


4Business Manager Mt. Whitney Power & Electric Company. 





heavy during the summer, and much lighter during 
the winter and spring. 

For several years the management has been in 
search of something to fill in the valley during the 
winter months, this being a hydroelectric plant, such 


Trim Appearance of Electric Kitchen at Visalia. 


a load would be very desirable. After thorough in- 
vestigation, it was decided that electric heating would 
answer the purpose. It seemed advisable to also en- 
courage electric cooking, as it would produce a good 
revenue continually, thus making more profitable the 
investment in transformers and lines necessary to 
serve the heaters. 

The next step was to determine a satisfactory 
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rate to compete with other fuels. This was worked 
up as follows: It was considered desirable to obtain 
the lighting rate (of 9c per kw.-h.) for the current 
used for lighting; a reasonable rate for that used for 
cooking (which appeared to be about 3c per kw.-h.) 
and a rate for heating about equal to the cost of wood 
or coal, and yet yield the company reasonable returns. 
It was expected that 1%4c per kw.-h. would answer 
the purpose. It also seemed advisable to use one 
meter for each residence, and combine all of the rates 
by using a sliding schedule, each section to equal the 
average consumption for its class of service, the one 
meter method reducing the investment in meters and 
the cost of handling accounts. A little experience 
proved the 1%c for heating too high, and January 1, 
1912, the following combination residence rate was 
established : 

The first 20 kws. used per month..... 101%c per kw.-h. 

The next 150 kws. used per month..... 3c per kw.-h. 

The balance used per month.......... 1c per kw.-h. 
—with a discount of 15 per cent allowed on all bills 
paid on or before the tenth of the month. The first 
two sections covered the average consumption of the 
residences on the system for lighting and cooking. 


The year’s experience with this rate has shown it 
to be very satisfactory. During that period there 
have been made approximately one hundred installa- 
tions with a connected load of 700 kws. without a 
dissatisfied consumer. Every consumer becomes a 
booster and each outfit sold is a perpetual advertise- 
ment for others. Some of the towns are supplied with 
gas sold at $1.75 per 1,000 cu. ft., while others are 
dependent entirely upon electricity. With this rate, 
it is possible to successfully compete with gas, wood, 
coal or other fuels at the prevailing price, wood being 
sold at $7.00 to $9.00 per cord, and coal at $16.00 to 
$20.00 per ton. In almost every installation either a 
gas, wood or coal range has been displaced, the con- 
sumer depending entirely upon electricity in a major- 
ity of cases. For heating only, the rate is 34%c per 
kw.-h., for the first 150 kw.-hrs. and lc per kw.h. for the 
balance, with a 15 per cent discount for prompt pay- 
ment (the liights being registered on a separate meter). 
This has a tendency to encourage cooking, as the peo- 
ple like to have their lights on the combination rate, in 
which case they may use all they wish, and after con- 
suming 20 kw.-h., the balance is supplied at the low 
rate. This also encourages a much more liberal use of 
light. It was considered inadvisable to supply the com- 
plete combination rate to business houses or offices, on 
account of the wide variation in the lighting demand. 
To serve that class, the rate of 150 kw.-h. at 3%c 
and the balance at lc with the standard discount 
is used for all heating; a rate of 3%c per kw.-h. 
with the same discount for cooking in hotels and 
restaurants, and a flat rate of $8.30 per kw. per month 
with the standard discount on water or other heaters 
operating continuously. This flat rate is attractive 
to restaurants for coffee and hot water urns. About 
500 watts continuously seems to be just right for a 
three-gallon water packeted coffee urn. On combina- 
tion residence meters, the minimum monthly charge 
is $2.00, on the other meters, $1.00. 

Within the limits of all towns, the company fur- 
nishes transformers and runs the service to the build- 
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ing, the consumer paying for the house wiring and 
the apparatus. In the country the customer furnishes 
transformers and all secondary lines in addition to the 
house wiring and apparatus. 


The average cooking outfit requires a 5 kw. 
transformer, while those customers who are doing all 
of their lighting, cooking and heating will require from 
7% to 15 kw. transformer capacity. In the towns it 
is possible to operate several outfits from one trans- 
former. The ammeter curves, Fig. 2, gives the load 
on a 20 kw. 2,200 volt transformer serving four com- 
plete cooking and heating outfits, in addition to fif- 
teen houses for lighting only, the total connected load 
being 95. This curve shows a maximum load of 35 
kws. and indicates that when it is possible to bank 
several outfits on one transformer, the capacity per 
outfit may be materially reduced, and further, it is 
safe to operate the transformers under these condi- 
tions at considerable overloads, for the reason that the 
heavy loads are carried only during the winter months, 
and then are at the maximum when the temperature 
of the atmosphere is the lowest. The outside tempera- 
ture rises, the load diminishes. 
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Fig. 2. Typical Ammeter Curve Under Cooking and 
Heating Load. 


For handling the distribution, a 3-wire 110-220 
volt, single phase, system has been adopted as stand- 
ard, though sometimes in the country where a custo- 
mer has two transformers for operating a pumping 
plant on the two-phase system, it has been foun 
advisable to draw from both, rather than one, and ; 
such cases, a 3-wire, two phase circuit, is used with 
a polyphase meter, thus saving the consumer the cost 
of an extra transformer. 

Below are the rules adopted for wiring houses for 
cooking and heating: 

1. Installation of all wires must comply with the require- 
ments of the National Electric Code. 

2. A separate circuit with cut-out must be installed for 
each air and water heater outfit, except when a cut-out is 
provided to protect each outlet, then one circuit may be used 
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for several outlets, providing it is of sufficient capacity for 
the total number all being used at one time, allowing 2% kw. 
per outlet. 

3. A separate circuit must be installed for each outlet 
for cooking outfits. 

4. The size of wires for cooking outfits must not be 
smaller than No, 6 B. & S. gauge. 

5. The size of wire for heating circuits must not be 
smaller than No. 10 B. & S. gauge. 

6. The potential drop in cooking circuits must not exceed 
1 voit between entrance of service to building and the cook- 
ing outlet based on 45 ampere load. 

7. The potential drop in heating circuits must not exceed 
3 volts between distribution cabinet and heater outlet based 
on 25 ampere load for each outlet. 

8. Service lines from main feeders to building must be of 
sufficient capacity to allow a potential drop not exceeding 2 
volts under maximum load on the entire installation. 





9. All receptacles on heating circuits must have a Na- 
tional Electric Code rating of not less than 20 amperes, except 
as allowed in paragraph 10. 

10. For connecting dining room tables from the floor, a 
10-ampere flush receptacle, similar to G. E. Cat. 33441 or Bry- 
ant Cat. 1108 will be allowed. 

11. When more than one heater is to be used, cooking 
and heating outfits should be wired for 220-volt 3-wire system 
from entrance of building to cabinet and to cooking outlet. 

12. Where the 3-wire system is used the meter loop 
must include the three wires. 

13. The drop in voltage in a 3-wire system may be 4 volts 
between the outsides instead of the 2 volts, as in paragraph &. 

14. The drop in 3-wire system may be 2-volt instead of 
1-volt, as in paragraph 6. 


Below is the account of one of the largest con- 
sumers on the system of lighting, heating and cook- 
ing, the family consisting of four persons and occas- 
ionally five in a house of seven rooms. In this resi- 
dence, no other fuel was used, though during the 
summer months, most of the water was heated by a 
solar heater: 
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Domestic Science School Kitchen Equipped 
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Nov. 12, 1911—started. 


Dee. 31, —2439 kw.-h. bill............ $25.54 
Jan. 31, 1912—1798 “ OF Tins hae a ee a 20.09 
Feb. 23, ‘“ — 877 “ Sates ae ee 12.26 
Mar. 25, ‘“ —1585 “ eet kale s eee 18.28 
Apr. 27, “ —931 “ RSS ak bee ala 12.72 
May 25, “ — 402 “ Tee hia oblate ahah 8.22 
June 26, “ — 227 “ ee ated wee a 6.73 
July 24, “ — 140 * -. pia ce dees 5.35 
ore ee ec cnaes 6.69 
Sept. 26, “ — 323 “ ee ad eee 7.55 
Oct. 28, “ — 543 “ aE ries dob ee 9.42 
Tr eee, <P comee Pe k . alecwe 14.42 
gets CSIR A Ae ae $147.27 peryr. 


or an average of $12.27 per month. 


The following is the account of a family of the 
same size, living in a very similar house, but using 
electricity for lighting and cooking only: 








Eleetrically. 


Nov. 23, 1911—started. 
Dec. 30, “ — 90 kw--h. bill....$ 3.96 
Jan. 16, 1912— 68 “ Prt ya 3.22 
Feb. 14, “ —149 “ 5.06 
Mar. 16, ‘‘ —180 “ 6.34 
Apr. 24, ‘“‘ —228 “ Pe aie 6.75 
May 18, “ —147 “ ™ 5.54 
June 18, “ —168 * 6.19 
July 18, “ —134 “ 6.09 
Aug. 19, “ — 12 e 2.00 minimum 
Sept. 18, ‘“ — 84 “ we oka 4.34 
Oct, 18, “ —180 “ ess 6.34 
Nov. 19, “ ..309 * F 7.34 
EE ha a age ace $ 63.17 per year 


or $5.26 per month. 

These are fairly representative accounts. Data 
collected to date indicates that the average residence 
produces a revenue of about $24.00 per annum for 
lighting only; about $65.00 for lighting and cooking 
and about $135.00 when lighting, cooking and heat- 
ing. The revenue from cooking and heating, includ- 
ing lights, for those residences using the combination 
rate, amounted to $660.00 for the month of November. 
This multiplied by twelve will give a fair approxima- 
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tion of the yearly income from the present load, 
amounting to about $8,000. 

So far, most of the apparatus in use has been man- 
ufactured by the General Electric Company, the cook- 
ing outfits being what are known as No. 2 White 
Outfits, and D22 and D40 Ranges. The heaters are 
of both the tubular and luminous types, the best re- 
sults in house heating having been obtained by using 
both types, the luminous to give local heat and cheer, 
and the tubular to gradually warm the air, making an 
even temperature throughout the room. Water heat- 
ing is done with what is known as the G. E. Circula- 
tion Type Water Heaters, attached to the regulation 
house boilers; some being fitted with 2 kw. heating 
units, which are used intermittently, and others with 
either 1,000 watt, 750 watt or 500 watt units. Those 
with the small units are allowed to operate continu- 
ously and will always maintain a supply of hot water, 
providing they and the boilers are of the correct 
capacity. 

The company has given the matter of selecting 
proper equipment considerable attention, in order that 
the consumer may be furnished with an outfit suitable 
to meet the requirements, which is doubtless largely 
responsible for the success of the venture. The com- 
pany makes a special effort to look after complaints 
and make repairs and replacements immediately, so 
as not to inconvenience the consumer. The manufac- 
turers have stood back of the apparatus in a way en- 
tirely satisfactory to every one, and as a result, the 
cost of maintenance to consumer has been practically 
nil. To get the business established, and owing to the 
fact that the company does not have suitable places for 
displaying apparatus in the various towns, an agree- 
ment was made with the leading hardware dealer in 
each town to handle the goods, the company purchas- 
ing, in quantity, and in turn selling to the dealer prac- 
tically at cost, he reselling it at a small profit. The 
dealer in each case has erected in front of his store a 
large electric sign about 3x12 ft., reading, on one side, 
“Cook With Electricity,” and on the other side, “Heat 
With Electricity.” The company supplies free cur- 
rent to operate the signs from dusk until midnight. 
The dealer is expected at all times to maintain a good 
window display, and also to exhibit the devices in the 
store. The company assists the dealers in all possible 
ways, in making sales, and looks after the apparatus 
the same as though it was purchased direct. It also 
sells direct when a person desires to purchase in that 
way. 

The introduction of electric cooking has been the 
means of cleaning up and materially improving the 
appearance of many kitchens in this locality. Owing 
to the cleanliness of the electric method, there has 
been a marked tendency to refinish the kitchens, paint- 
ing the woodwork white and tinting the walls light 
color, putting a light linoleum on the floor and in- 
stalling a white cooking outfit, the result being that 
the kitchen, where the lady usually spends a large 
portion of her time, is one of the most cheerful, ar- 
tractive and cleanly rooms in the house, for one may 
cook a meal with the beautiful, bright cooking utensils 
dressed in good clothes, without fear of soiling the 
hands or clothes. In fact, many of the kitchens are 
so attractive, the ladies consider it a pleasure to cook 
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now, as compared with a desire to shun the old dingy, 
uninviting kitchen, with its black and dirty coal, wood 
or gas range; and the heating of the house by merely 
inserting a few plugs or turning a few switches, is 
so different from the carrying in of wood, building 
fires, keeping them going, taking up ashes and black- 
ing stoves, that when once one has tried the electric 
method, nothing short of absolute necessity would in- 
duce them to return to the old way. 


The new Visalia High School has just completed 
the installation of a complete electrical equipment in 
the Domestic Science Department, consisting at pres- 
ent of two ovens, two 3 kw. circulation type water 
heaters, connected to a 100-gallon tank, and sixteen 
8-inch 1500 watt, 3 heat, single disk stoves. Later, 
it is proposed to add two ovens and six stoves. The 
walls and ceilings of the room are tinted a light buff, 
the woodwork is finished in white enamel and the 
metal fittings are nickel. In the center of the room 
is a large U-shaped counter, 2 ft. in width, and about 
22 ft. in length. On each side around the edge, at 
the top, is a heavy nickel binding, 2 in. in width. 
The top of the counter is covered with white tile, laid 
in cement. On this counter will be placed the nickel- 
plated, single disk stoves. The ovens are on a shelf 
along the wall, the top of the shelf being finished in a 
similar manner to the large counter. The ovens and 
stoves are all connected to the circuit by means of 
cords and plugs fitting into 20 ampere Hubbell flush 
receptacles with nickel plates. On the oven shelf the 
receptacles are set in the tile near the back edge, while 
on the large counter, the receptacles are placed on the 
inside just below the top, the object being to leave the 
top clear in case it should be desirable to remove the 
stoves to use it as a lunch counter or for other pur- 
poses on special occasions. All the cooking utensils 
are aluminum, and below each stove in the lower part 
of the counter is a small closet with a door opening 
on the outside, where the utensils will be kept. Along 
the wall on one side of the room is a china closet with 
glass doors for storing the dishes. In one corner of 
the room, near the oven shelf, is the cabinet con- 
taining the meter cut-outs and switches for the entire 
installation. The cabinet is finished in white and cor- 
responds with the other woodwork. This room is 
much the prettiest in the entire building. There has 
been a tendency on the part of the girls to avoid the 
Domestic Science course, and the school board, con- 
sidering that one of the most important studies, de- 
cided to make it so attractive the girls would be anx- 
ious to take the course. 


During the past year the company has erected 
a new Office building, which is entirely heated electri- 
cally. There is one large heater constructed of cast 
grid railway rheostats located in a brick chamber in 
the basement. The capacity of this heater is 90 kws., 
it being arranged for three degrees of heat. The 
chamber is connected to most of the rooms by sheet 
iron pipes, similar to a hot air furnace. Air is drawn 
from the outside and forced through the heater into 
the building by means of a motor driven fan. There 
is a system of ventilation in the building, consisting 
of similar pipes connected to a motor driven fan on 
the roof for exhausting the air. In addition to the 
main heater, many of the rooms are fitted with indi- 
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vidual heaters, these being either the G. E. wall bracket 
tubular type, or the portable luminous. The total con- 
nected load of the building is 175 kw. 

One of the office buildings in Visalia was recently 
remodeled and each room wired for electric heat as 
well as light, there being two separate systems of 
wiring and places for two meters for each room. In 
the center is an assembly hall now heated electrically 


JOURNAL OF ELECTRICITY, POWER AND GAS 


hil 


with two 5 kw. tubular air heaters. 

The business has now passed the experimental 
stage and is considered by the people as a reality. 
Judging from the inquiries received and the interest 
manifested, it is reasonable to expect that within the 
next few years electricity for cooking and heating will 
be quite as universally used in this locality as it is 
now for lighting and pumping. 


ELECTRICAL PUMPING AND IRRIGATION 


DIVERSION WEIRS. 
BY B. A. ETCHEVERRY. 


Rollerway downstream face. 

The term rollerway is used to designate the down- 
stream face of a weir built on a flat slope, usually 19 
to 15 ft. horizontally to 1 vertically. The rollerway 
is intended to prevent impact and is made rough to 








Theoretical Profile of a Low Dam Not Subject to 
Overflow. 


Theoretical Profile of Overflow Diversion Dam. 
Profile of Diversion Weir on Pervious Foundation, 


Showing Uplift Pressure on Floor With Sheet 
Piling at Upstream End. 


Diversion Weir on Pervious Foundation, Showing 
Uplift Pressure on Floor With Sheet Piling at 
Upstream and Downstream End. 


decrease the high velocity of the water. This type of 
construction is largely limited to weirs of the Indian 
type built on sandy or gravelly stream beds; where 
the flood flows are large. The principles of design 
for this form of weir are developed farther. 


Stepped downstream face. 


This form of downstream face is intended to break 
up the impact force by dividing up the total fall into 
a series of falls, and to decrease the high velocity. To 
be effective the steps must be made sufficiently long, 
otherwise the effect will be greately diminished, espe- 
cially during heavy flood flows. This form is adopted 
with some forms of crib weirs. 


Downstream apron or floor. 


This part of a diversion weir is necessary to resist 
the impact of falling water when there is a direct fall 
or the high scouring velocity produced by an Ogee 
fall. When the foundation is impervious hard solid 
rock the apron or floor may not be necessary, but on 
softer impervious rock, such as stratified rock, con- 
glomerate rock and shales, a short floor at least is 
necessary. Where the weir gives a direct fall, the floor 
length must be at least sufficient for the falling water 
to strike the floor at its center and preferably two or 
three times the height of fall. Where the weir forms 
an Ogee fall at a loose foundation, a total floor length 
measured from the toe of the Ogee to the downstream 
end of the floor, equal to two or three times the height 
of the crest of the weir above the floor is usually suffi- 
cient. The thickness of the floor if made of concrete 
should be not less than 1 ft. and preferably 2 ft. for 
falls above 20 ft. in height. The concrete floor may 
be extended with riprap or paving in case of easily 
eroded stream bed. 


When the foundation is pervious material, such 
as fissured rock, sand, gravel, the apron is an impor- 
tant part of the weir. The length and thickness will 
depend on the character of the material, the height 
of the weir, the volume of water passing over the weir, 
and the upward hydrostatic pressure under the floor. 
The design of the floor will be considered later in con- 
nection with the design of weirs on such foundations. 


Water cushion. 


The object of a water cushion is to resist the effect 
of impact and to destroy as much as possible the 
velocity of the falling water. The depth of water 
cushion is commonly taken at 1/3 the height of fall. 
The length of the water cushion must be such that 
the falling water will strike it midway between the 
upper and lower edge. The water cushion can be 
formed by making the basin floor lower than the 
stream bed by an amount equal to the depth of the 
cushion or it may be formed above the stream bed by 








MY BS ET 


_ : S 


oy el 


I 


. i. 


112 JOURNAL OF ELECTRICITY, POWER AND GAS 


making the floor at the same level as the stream bed 
and using a secondary weir or wall, equal in height 
to the depth of water, for the downstream edge of 
the basin. The disadvantage of the second method is 
that it causes a minor fall of water below itself which 
necessitates the addition of an apron or flooring. ‘The 
first method is generally used, except for high falls or 
where the construction of the depressed basin would 
develop difficulties in construction such as the han- 
dling of ground water. With a deep water cushion 
a thickness of floor equal to 1/10 of the height but 
not less than 1 ft. is sufficient when the floor is of 
concrete or reinforced concrete. 


Riprap or paving. 

On loose foundations of sand, silt, or gravel the 
water which passes from the smooth apron to the 
stream bed surface, has a tendency to wash away the 
material at this end of the floor and form a cavity 
under the floor which may endanger the structure. To 
prevent this the floor is continued with a paving or 
riprap for considerable distance downstream. The 
length and thickness of this riprap is considered under 
the design of weir built on pervious foundation. 


Impact of ice, trees, etc., on upstream face of weir. 


To facilitate the passage of ice, trees and other 
floating debris the crest of the weir on the upstream 
side must be curved or built on a slope of 2 to 4 hori- 
zontal to 1 vertical. 


Form of Masonry Diversion Weir on Impervious 
Foundation. 


A diversion weir differs from a dam proper in that 
water overflows the crest and the downstream face 
is subject to the pressure of the backwater. The con- 
ditions for stability of a concrete or masonry weir 
are similar to those of a dam which are: 

1. There must be no tension in the masonry. 

2. The maximum pressure on any plane must not 
exceed a prescribed safe limit. 

3. There must be no tendency to slide at the 
joints. 

The first condition is met when the section is de- 
signed of such width that the line of pressure shall fall 
at or just within the middle third of the base width. 
This in almost all cases also fulfills the third condition. 
For dams not subject to overflow, the theoretical cor- 
rect outline is obtained as follows: 


Let P= total pressure. 
H = height of dam, 
d= density of concrete. 
w=weight of a cu. ft. of water. 
B = width of base. 
W = weight of section. 


w H? BH 
P=——_; W= 





xd xX w; 


If resultant falls at middle third, then: 


w H? H BH B 
X—— SS —— X AK WX; 
2 3 2 3 





H 
H? = B* x d; B= ——— 
vd 
The static forces acting on a diversion weir built 
on an impervious foundation are: (1) the normal water 
pressure on the upstream face, (2) the normal water 


[Vol. XXX—No. 5 


pressure on the downstream face (3) the weight of 
water on the crest. These pressures must, with the 
weight of the weir wall give a resultant pressure which 
will fall within the middle third. These forces are in- 
dicated on the accompanying profile. 
Where b = width of crest of weir. 

B = width of base of weir. 

H = width of weir. 

D = depth of overflow. 

h = head due to velocity of approach. 

P, = normal water pressure on upstream face. 

P,—= normal water pressure on downstream face. 

W,= weight of water on crest. 

W, = Weight of weir wall. 


The approximate dimensions of the weir wall may 
be determined by considering it as a simple triangular 


dam extending to the top of the water surface; its 
height being equal to H+D-+h. The base width is 


then 
H+D+h 
7. ee 
The crest width at depth D + h is 
D+h 
b=——_ 
vd 


The crest width thus obtained is smaller than is 
generally used in practice. A formula for top width 
recommended by Blight is b= YWH+%7fD. _ These 
dimensions are only approximate and the profile must 
be checked by computation and modified if necessary. 
The correct cross section is obtained when the maxi- 
mum resultant pressure falls within the middle third. 
The value of the resultant pressure depends on the 
relative elevations of the water surfaces on the up- 
stream and downstream sides of the weir wall. 


The depth of water above the weir crest is deter- 
mined by the equation Q = Cld’/”; where 1 = length 
of weir crest. The depth of back water or tail water, 
D:, depends on the volume of water, the character and 
grade of the stream bed and is determined by the 
equation Q = AC rs where A = Di andr =D: (ap- 
prox.); therefore, Q-=1D: Vy Dis. 

To determine the maximum stress on the dam the 
resultant pressure must be determined for various 
stages of the river, by computing for each stage the 
elevation of the water surface upstream and the cor- 
responding elevation downstream of the tail water, 
which will give the water pressures on the dam. 


Upward pressure due to infiltration or percolation 
under the weir wall. 


Where a weir section is built on fissured rock or 
on a solid impervious foundation in such a way that 
the contact between the base of the dam and the foun- 
dation is not perfect and allows percolation under the 
dam, this produces an uplift which must be considered 
in the design of the cross section. The intensity of 
this pressure will vary with the distance the water has 
to percolate and will therefore depend on the total 
perimeter of contact between the base of the dam and 
the foundation, including the cut off trenches. The 
intensity of pressures at the entrance and at the outlet 
between the two surfaces are equal respectively to the 
depth of water on the upstream and downstream side 
of the weir. 
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Preparation of foundations for weirs built on solid rock 
not fissured or on material underlaid with imper- 
vious stratum at moderate depth. 


When on bed rock not fissured shallow trenches 
are excavated down to impervious rock at the upstream 
and downstream toe of the weir, these trenches are 
filled with concrete and form part of the weir, giv- 
ing a good bond between the weir and the foundation. 
Where there is danger of infiltration under the weir 
base a small drain placed under the base near the 
upper toe and parallel to the line of the upper toe 
and discharging by means of cross drains 25 to 30 
ft. apart are advisable to decrease the hydrostatic up- 
ward pressure. To insure a good bond or adhesion 
between the weir and the rock surface, the rock surface 
must be cleaned, the cavities filled with concrete and 
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a thin layer of neat cement placed on the rock sur- 
face. Anchor bolts may also be necessary. When the 
diversion weir is a wooden crib or wooden frame weir, 
the cribs or foundation timbers must be tied to the 
bed rock by means of drift bolts cemented in the rock. 


When the weir is built on pervious material un- 
derlaid with an impervious stratum at a moderate 
depth, sheet piling or a cut off wall extending down 
into the impervious layer must be built at the up- 
stream toe of the weir. A deep cut off wall at the 
downstream toe or end of the weir floor is not desir- 
able, for its effect is to hold back the water perco- 
lating through the upstream cut off wall and thus 
increase the hydrostatic uplift unless relief openings 
or drain holes be made in it. The advantage of a 
downstream cut off wall is that it prevents the wash- 
ing under the downstream toe of the weir. 


LIGHTNING PROTECTION OF TRANSMISSION LINES 


CONCLUSIONS ON PROTECTIVE APPARATUS. 


BY ALFRED STILL 
Member A. I. E. E., Inst. E. E. 


Choke Coils. When a lightning arrester of what- 
ever type is connected between line and ground in or 
near generating or sub-stations for the purpose of pro- 
viding a path to ground for high potential or high 
frequency charges, an inductance is placed in series 
with the apparatus to be protected. This inductance 
must not be so great as to cause a serious drop in 
pressure when carrying the normal line current, neither 
must it be so small as to allow the induced charges 
travelling along the line to pass through it rather 
than jump the air gap of the lightning arrester. This 
inductance usually takes the form of an air-insulated 
coil of copper wire or rod, supported at each end on 
a suitable insulator. The “hour glass” form of coil, 
in which the diameter of the turns increases from the 
centre towards both ends, is mechanically stiffer than 
a cylindrical coil, and any are that might be started 
between adjacent turns has a greater tendency to 
clear itself. The air space between turns is usually 
from % in. to % in. Too little attention has been 
given in the past to the proper design and proportion- 
ing of choke coils for use in conjunction with light- 
ning arresters. It has sometimes been argued that, 
except for the drop of pressure under working condi- 
tions and the higher cost, there is no objection to in- 
stalling very large choke coils having a high induct- 
ance. This argument is, however, incorrect, except 
for the special case in which some protection against 
surges or resonance effects is provided on the machine 
side of the inductance in addition to the lightning ar- 
resters on the line side. A high inductance may be 
quite satisfactory if it is merely intended to hold back 
high frequency currents travelling along the line; but 
surges may originate near the generators or trans- 
formers due to switching operations or other causes, 
and a very high inductance between the electrical 
plant and the line will tend to aggravate the effect 
of comparatively low frequency surges which might 
otherwise be dissipated in the line, or even through 
the lightning arrester. In fact, choke coils should be 
designed with due regard to the apparatus they are 


intended to protect, with a view to avoiding the build- 
ing up of high voltages at the terminals of the generat- 
ing plant in the event of surges being set up in or 
near the plant itself. When the lightning arrester 
discharges, it does not follow that high frequency 
waves do not find their way through the choke coil 
to the machines; but the inductance of the choke coil 
will lower the frequency of such waves; or, in other 
words, will reduce the steepness of the wave front 





Mosciki Condenser and Switch. 


to such an extent that the insulation of the machines 
will not be injured. The first few turns of a trans- 
former or generator winding will act as a choke coil 
and usually prevent damage to the turns farther re- 
moved from the terminals; but, as previously men- 
tioned, they are liable themselves to suffer injury, as 
the charge will leap across the insulation and so get 
to ground. If it is assumed that the inductance of 
the first six turns of a transformer winding is suffi- 
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cient to afford protection to the seventh and subse- 
quent turns of the winding, then a choke coil having 
an inductance equal to that of the six turns of trans- 
former winding will afford the necessary protection to 
the transformer. A higher inductance in series is un- 
necessary and may be dangerous. 

The tendency among engineers appears to be to- 
wards the use of choke coils of too great inductance. 
As an example of what appears to be generally suffi- 
cient to afford reasonable protection to modern ma- 
chinery, about 25 turns of copper rod wound into a 
coil 10 in. in diameter, may be used on voltages from 
10,000 to 25,000, while for pressures of the order of 
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Fig. 7. Diagram of Connections for Arcing Ground Suppressor. 


100,000 volts, two such coils would be connected in 
series. The diameter of the copper rod would depend 
upon the current to be carried; but it is best to have 
it large enough in all cases to be self supporting, al- 
though coils wound on insulating frames with separat- 
ing pieces between turns, are not necessarily objec- 
tionable. 

It is probable that copper is generally used for 
choke coils because the calculation of the inductances 
at various frequencies is more easily made than in 
the case of a “magnetic” material, such as iron; but 
the cost can be reduced by using iron bar or strip in 
place of copper, and a peculiarity of the iron choke 
coil is its property of passing currents of normal 
frequency with comparatively small loss of pressure, 
while the choking effect with high frequency currents 
is very much greater. 


Arcing Ground Suppresser. If any one conductor 
of a transmission system is connected to ground 
through an are such as might occur over an insulator 
in the event of a rise of pressure due to any cause, 
there is the possibility of the arc continuing during 
an appreciable length of time, sufficient to do serious 
damage to the insulator, even if it should not totally 
destroy it. Apart from this danger, every intermittent 
arc is liable to set up dangerous high frequency surges 
in the line, especially at the moment.when it is finally 
interrupted. To protect a line against troubles due 
to this cause, a device known as the arcing ground 
suppressor, has been introduced. This is an auto- 
matic device for momentarily short-circuiting the arc 
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through a switch. By providing a metallic connec- 
tion between the conductor and ground, the arc is 
suppressed, and it will usually not re-form when the 
switch is again opened, because the air in the path 
of the arc has had time to cool, and the line pressure, 
which was sufficiently high to maintain the are once 
started, is not able to break down the insulation of 
the new layers of cooler air. The arcing ground sup- 
pressor fully described in the Proceedings A. I. FE. E. 
of March 1911’, but the diagram Fig. 7 will explain 
the principle of its action. Automatic switches are 
provided which will connect any one conductor to 
ground during the very short time necessary to allow 
the arc to clear itself. The principal feature of the 
device is the selective relay which will energize the 
solenoid operating the switch on the faulty line. On 
high pressure systems, this relay may be of the elec- 
trostatic type, generally on the principle of the elec- 
trostatic ground indicator. On comparatively lew 
pressure transmissions, the forces would be too low 
to operate such a device satisfactorily, and recourse is 
then had to an electromagnetic relay worked through 
transformers. There are no difficulties or new prin- 
ciples involved in the design of such a relay. When 
the relay operates, the switch between line and 
ground is momentarily closed. On re-opening, a suit- 
able resistance is inserted before the final break, to 
prevent the formation of oscillating currents in the 
line. 

Concluding Remarks. The best means to adopt 
for the protection of any particular line or portion of 
a line against lightning disturbances is still largely a 
matter of conjecture, but by the exercise of sound 
judgment, an experienced engineer should be able 
to provide reasonable protection against discontinuity 
of service during atmospheric disturbances. There 
are many devices to choose from, each of which has a 
particular field of usefulness. It is probable that, in 
a few years time, the additional information on this 
subject which is continually being accumulated, will 
lead to uniformity in the protective arrangements 
adopted under the various conditions arising in prac- 
tice. In the meanwhile, however, each power system 
with overhead transmission should keep a careful 
record of all accidents due to lightning or abnormal 
pressure rises, as this will generally lead, after care- 
ful investigation, to certain amplifications or modifica- 
tions of the existing protective arrangements such as 
to prevent the repetition of a similar accident. In 
this manner, very fair protection can be afforded at 
the present day to almost any overhead transmission 
system; but it is doubtful if it will ever be possible 
to protect apparatus against a direct lightning stroke. 
Damage to machinery, due to this cause, is, however, 
very rare. 

In regard to the protection of the line itself, it is 
obvious that protective devices, however complete or 
perfect they may be, provided at the two ends of a 
long transmission, afford no protection to the insu- 
lators along the line. The frequently grounded guard 
wire would appear to be a good protection to a line; 
but here again the engineer must use his judgment, 
because certain portions of a line may require far more 


1E. E. F. Creighton—Protection of Electric Transmission 
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protection than other portions, and even if the cost 
of guard wire protection be considered excessive for 
the entire length of a long distance transmission, it 
may yet be a decided advantage to provide guard wire 
protection near the generating and transforming sta- 
tions and on those parts of the line most likely to be 
affected by atmospheric disturbances. 

In some cases, it may be wise to improve the in- 
sulation and to raise the voltage at which a “spill 
over” will occur; while under other circumstances it 
might be better to provide an easy path for a dis- 
charge over insulators, by means of suitably disposed 
arcing rings or equivalent arrangement. Mr. P. H. 
Thomas once explained the matter of line insulation 
by making use of a very simple analogy. Where a 
discharge strikes the line, a wave starts, and the po- 
tential of this wave will be such as can be allowed 
by the line itself; the energy of the discharge is lim- 
ited by the static capacity of the line and the voltage 
at which a “spill over” will occur at the insulators. 
The energy of the travelling waves “grows less and 
less as they proceed. This action may be likened to 
the formation of a wave in a long, narrow trough 
with high sides containing water and normally less 
than half full, by sudden flooding of the trough by a 
large quantity of water at some particular point; the 
excess water spills over and escapes from the trough 
at the point of the flooding, but there is still a wave 
started in each direction as high as the sides of the 
trough will permit; this passes along until the end 
is reached or the energy of the wave is gradually dis- 
sipated. It makes no difference how much water is 
thrown into the trough, there can be a wave only as 
high as the sides will permit.” 

One point that is sometimes overlooked is the 
effect of the current in the line on pressure disturb- 
ances. The disturbances that are set up by switching 
operations or by power arcs, following a lightning 
discharge, will be far more serious with a large than 
with a small power current. This is one reason why 
extra high tension transmissions suffer less from light- 
ning disturbances than moderate voltage systems on 
which the current is often larger. It is hardly an ex- 
aggeration to say that the handling of heavy currents 
on long distance transmissions presents more engi- 
neering difficulties than insulation problems on the 
high voltage schemes. Very high voltage transmis- 
sion lines may, indeed, work satisfactorily without 
lightning protection, especially when working at pres- 
sures near the critical voltage of the corona forma- 
tion, and some relief to high pressure energy is 
afforded by the corona itself. Low pressure lines, 
working at about 10,000 volts, are usually far less 
exposed than the high pressure lines, and the low 
pressure lightning arresters are rather more effective 
than those for the higher voltages. Such lines do not 
give so much trouble as those working at pressures 
between 30,000 and 80,000. 

It will be gathered from the foregoing remarks 
that the power transmitted, and not only the pressure 
of transmission, is an important factor in the problem 
of lightning protection. 

Space does not admit of a detail analysis of the 
troubles due to switching operations, but, as a gen- 
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eral rule, it will be best to energize a dead line of 
considerable length by first connecting to the line the 
step down transformers at the distant or receiving 
end, and then switching the step up transformers at 
the generating end on to the low tension bus bars. 

It is possible that the near future may see some 
developments in the matter of facilitating the dissipa- 
tion of high frequency energy in the line itself, with 
the object of rapidly limiting the amplitude of the 
travelling waves and the distance from the centre of 
disturbance at which their effects can be of practical 
account. It is obvious that what is required is a line 
that will transmit, without undue loss, the power 
currents at normal frequency, and yet afford means 
for the rapid dissipation of high frequency energy. 
Apart from the property peculiar to the corona, which 
leads to the dissipation of energy on over-voltages, 
there is a property common to all metallic circuits 
which leads to the more rapid dissipation of high fre- 
quency than of low frequency energy. The so-called 
“skin effect” which apparently increases the resist- 
ance of a conductor carrying alternating or fluctuating 
currents, owing to the forcing of the current towards 
the outside portions of the wire at the higher fre- 
quencies, is clearly of value in limiting the distance 
over which high frequency disturbances are propa- 
gated. By covering the conductor with a thin layer 
of high resistance metal, astonishing results can be 
obtained. Experiments made with wires having a 
coating of nickel only 0.07 m.m. thick, showed that 
the resistance offered to currents of 300,000 cycles 
per second was four times the resistance offered by the 
same wires without the coating of high resistance 
metal. This was referred to by Mr. Gino Campos 
at the Turin International Electrical Congress of 1911. 
He, also, by a judicious arrangement of choke coils 
shunted by non-inductive resistances, showed how a 
transmission line might be made to offer great resist- 
ance to high frequency currents, while currents of 
normal frequency would be practically unaffected. The 
choke coil of comparatively low inductance will not 
interfere with the passage of the power current, but 
high frequency currents will prefer the shunt path to 
the choke coil and will be largely dissipated in the 
resistance. 

Devices of this description are of undoubted value, 
but whether or not practical and commercial consider- 
ations will justify their general adoption, is a matter 
which will probably be decided in the course of the 
next few years. 


CONCENTRATED LOAD GAIN BY NEW YORK 
EDISON COMPANY. 

The New York Edison Company thus speaks of its 
concentrated power loads: Valuable confirmation is 
found in our own company records. Take, for instance, 
a territory devoted to small factories and shops, such 
as the East Side of New York. Thus, the Delancey 
district, for the first ten months of. 1911, furnished a 
gain, 129,863 fifty-watt equivalents in connected load. 
For a similar period in 1912, this gain became 166,785 
fifty-watt equivalents. That total includes an increase 
of 583 horsepower which speaks for the lower East 
Side’s gain in motor load. 





BY me 


2 


<9 F 


, $3 





CT 


116 JOURNAL OF ELECTRICITY, POWER AND GAS 





[Vol. XXX—No. 5 


READINESS TO SERVE METHODS 


COST OF POWER FOR IRRIGATION. 


BY ROSS B. 


When the development of land by irrigation began, 
the simplest and most inexpensive means were used 
to divert water from the natural streams. Low lying 
valley lands, down stream, and the abundance of water 
supply, afforded endless opportunities for irrigation 
by ditches at a minimum expense, leaving the uplands, 
often better adapted for agricultural needs, for later 
settlers. 

The gravity system was the only one considered 
on account of the low cost of ditch construction, the 


MATEER. 


gravel bed and walled with concrete block or plank. 
Wells of this character are usually feasible where an 
abundant supply of water is found and the lift does 
not exceed twenty-eight ft. For the elevation of the 
water a horizontal direct connected centrifugal pump 
and motor equipment is installed at the bottom of 
the pit or a vertical centrifugal pump mounted on a 
framework is placed in the pit and belted to the motor 
located at the top of the well. 

Where more than one water bearing gravel stratum 





The Water Source. 


ease of grading, and the apparently inexhaustible sup- 
ply of water; yet, as more land was added to that 
comprising the irrigation district and the demand for 
water increased, the use of the water was more uni- 
form and continued, and soon the demand exceeded 
the supply, resulting in disappointment to the user 
and in the failure of his crops. 

A remedy by which the duty of water may be 
increased or an added supply be made available, was 
diligently sought, resulting in an _ investigation 
of the available supply from natural sources 
and its utilization for irrigation purposes. At- 
tention was given to the loss of water through evap- 
oration, seepage, and absorption, and the astounding 
discovery made that in some of the old and established 
ditches as much as four acre feet of water was ad- 
mitted through the headgates for each acre foot placed 
upon the land. In some ditches one-half of all the 
water passed through the headgates was lost in seep- 
age when traveling a distance of fifteen miles. This 
loss was further increased when the water was di- 
verted through the laterals and individual ditches. 
The question arose naturally, “What becomes of the 
water lost through seepage?” 


The Well. 
The open well, generally used where the water 
bearing gravel lies close to the surface, consists of a 
pit of from ten to fifteen ft. deep, excavated to the 


The Reservoir. 


The Distribution Line. 


is pierced before an abundant supply of water is de- 
veloped or where borings of considerable depth are 
necessary before piercing Nature’s reservoirs, per- 
forated casings are sunk through the gravel, permitting 
of a free flow of water to the suction pipes inside 
the casings. Pumps, usually of the turbine type are 
installed where the water level is some distance from 
the surface of the well and are either direct connected 
or belted to the electrically operated motor. Wells 
of this type are usually developed by sucking the fine 
sand through the perforated casings, leaving the coarse 
gravel banked against the outside of the casing, pro- 
viding a strainer and a free passage for the water 
through the gravel to the suction pipes, resulting in 
wells of large capacity. 


The Power. 

The lifting of water by pumps is accomplished by 
many forms of power, the wind mill, the gasoline or 
oil-operated engine, the steam engine and the electric 
motor. Wherever electric current is available the 
motor is used, supplanting all other forms of power 
not alone by reason of the simplicity of the motor 
and its ease of operation, but also its economy. Ac- 
curate data compiled by the Department of Agriculture 
conclusively proves that the electric motor performs 
twenty-four per cent more work than oil engines of 
equal rated capacity. 

The electric motor requires less care than any 
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other form of power available for pumping work and 
always operates when desired and is seldom if ever 
displaced when once installed. 


Each crop requires water at a time peculiar to its 
own needs. In Colorado only two irrigations are re- 
quired for grain, the first of six inches about the first 
of June, the second of four inches thirty days later, 
a total of ten inches. Sugar beets require from ten 
to twelve inches of water during the time the crop is 
filling rapidly below the ground, and principally in 
August and September. Potatoes require two inches 
of water when ready to bloom and about ten days 
later a second run of the same amount; about fifteen 
days later another two inch run, and the final run 
about the first of September. Alfalfa demands four 
inches of water at the cutting of each crop, applied ten 
days before the cutting, which gives ample time for 
the soil to be in condition for the machine as well as 
protecting the roots from exposure to the sun and per- 
mitting new shoots to start. Alfalfa properly irri- 
gated will produce per season per acre twelve tons, 
which at the prevailing market price returns the 
farmer from $100 to $120 per acre or twenty 
per cent on land valued at $600 per acre. 

Experiments conducted in Wisconsin and com- 
piled in “Irrigation and Drainage,” by F. H. King, 
MacMillan Co., show various yields per acre for the 
minimum number of acre inches of water: 

Table Showing Highest Probable Duty of Water for Different Yields Per Acre 
of Different Crops. 
Least Number of Acre Inches of Water. 


Bushels 

per acre 

crop. 16 20 380 40 50 60 70 80 100 200 300 400 
Wheat.4.5 6.0 9.0 12.0 15.0 18.0 

Barley.3,21 4.28 6.42 8.56 10.7 12.84 14.98 


Oats. .2.35 3.13 5.70 
Corn ..2.52 3.36 5.04 
Potat’s 0.41 0.62 


6.27 7.84 
6.72 8.4 
0.83 1.03 


9.40 10.98 12.54 15.68 
10.08 11.75 13.43 1 


‘ 
1.24 1.45 1.65 2.07 4.14 6.2 8. 


to 
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Methods of Irrigation. 


Water may be pumped and discharged into ditches 
in which case a pumping plant of sufficient capacity 
to supply a maximum quantity of water in a short 
time is installed. Earthen banks properly oiled to pre- 
vent seepage may also be erected and become huge 
storage basins supplying the heavy demands for irri- 
gation and permit of the installation of a smaller 
pumping equipment. 

The first system results in flooding quickly the 
entire surface of the ground with a thin sheet of water, 
of which certain quantities are absorbed by the ground 
at once, the balance flowing to lower levels resulting 
in an expensive equipment operative only for a short 
period of time, yet drawing on the wells to such an ex- 
tent as to materially lower the water level. The sec- 
ond or reservoir system permits of a smaller invest- 
ment in pumping apparatus and insures water when 
desired and in such quantities as to equal that ob- 
tained with the first system. With a reservoir for stor- 
age purposes a smaller unit is installed operating over 
a longer period of time and earning for the consumer 
a lower rate per kilowatt hour by reason of a greatly 
increased load factor. Quoting from tables recently 
compiled and comparing the two system, it is evident 
that twice the number of acres can be irrigated by the 
use of the reservoir system than when the pump dis- 
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charges into ditches. A 6-inch pump, with a capacity 
of 900 gallons per minute, operating on a maximum 
head of 50 tt., direct connected to a 20 h.p. motor, will 
irrigate, pumping direct into ditches, in a period of ten 
hours, 18 acres to a depth of one inch and where a 
reservoir 125x125 x8 ft. with a capacity of 1,080,000 
gallons is used, double the acreage can be irrigated 
in the same time, providing the pump is operated over 
a period of twenty hours. 

Reference to the data on capacity of pumps and 
acres irrigated, as shown in tabulated form, prove con- 
clusively the value of the combined pump and reser- 
voir system. 


Irrigation Cost. 


What can the farmer afford to expend for irriga- 
tion? Obviously it is the difference between two 
items, the first, the amount paid him for his crop and 
the second his cost of cultivation, seeding, harvesting, 
and interest on his investment, such charge to repre- 
sent a unit cost per acre for each operation incident to 
cultivation. Figures indicate that for a good yield 
per acre of sugar beets $17 per acre can be expended 
for water, with an equal sum for potatoes. The stages 
of beet cultivation and cost are noted: 


Sugar Beets. 


Yield—13.4 tons per acre @ $5.50 per ton................ $74.25 
Expenses: 
nn as sk Kopi e bide oh ccccwee $ 2.00 
I ed dacs tis 6 Wale de Wa ones sees 1.50 
ete es CORES io 6g oa Gh eR Gece eeceuce<s .50 
re SE I rea da wn ctlecwendecucese 1.50 
RT ae Pe ee 50 
CN bat lab « Wx wis eed tab 614 5 Women’ ed c Kdew aed 2.50 
ee hE See dence cap aneescaeccees 7.00 
ED ees 5 a bale eM anaes me owes cn Sane 
a cane oe kb decemeseuee dws 3.00 
ee ETE EE CERO E Eee 9.00 
A SE Ra ce cece dn de wesicsecen's 1.70 
Depreciation on farm machinery................. 1.00 
Se ek aac occ be adeeveeweewess 8.590 


Interest on investment 


ee ng aaa We aT hee be eve ened $17.55 


The method which can best be used for irrigation 
is that which insures continuity of flow when desired, 
and at a minimum of cost. Ditch right or the privi- 
lege of tapping an irrigation system will cost $47.20 
per acre irrigated (as recently compiled from reports 
of ditch companies) which at 8 per cent interest on 
investment, is $3.77, plus $1.68 assessment, bond inter- 
est, plus 0.40 maintenance, or $5.85 per season per 
acre. 

The average investment per acre for a pumping 
plant is $7.25 and computing interest at 8 per cent, 
depreciation at 3 per cent to which is added the oper- 
ating expense based on an average lift, maintenance 
and attendance, a total cost of $2.50 per acre is ob- 
tained compared to that of $5.85 for ditch rights. 

Other figures based on conditions prevailing in 
California and where the combined pump and storage 
reservoir system is used indicate an operating expense 
of from $2.80 to $3.10 per acre, all of which include the 
losses by evaporation, seepage and the quantity ac- 
tually absorbed by the crop. The water pumped from 
the storage basins, as the water bearing gravels may 
be termed, possessing advantages such as a uniform 
temperature, freedom from silt and absence of plant 
life detrimental to. the crops. 
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LETTER TO EDITOR ON AQUEDUCT DISTRI- 
BUTION PROBLEM. 


Sir :—Referring to the editorial headed “Los Angeles 
Aqueduct Power Problem,” in the issue of the Journal 
of Electricity, Power and Gas, of January 18th, and 
which I do not believe reflects the attitude of its man- 
agement, it is very much to be regretted that a paper 
devoted to furthering the engineering profession and 
the progress of engineering enterprises in the west 
should take sides at all in questions of business policy, 
and it is particularly to be regretted that in taking 
sides the engineers of the west should be directly ad- 
dressed through an article of the most biased sort, 
expressed in the most bitter terms and the substance 
of which is not founded upon fact, and which, as a 
whole, is a decidedly false representation of the con- 
ditions existing in the city of Los Angeles and the 
attitude of the city officials referred to. 

The question as to whether or not the city’s power 
should be sold to the companies for redistribution or 
distributed by the city was placed squarely before 
the people through a straw vote taken in conjunction 
with a regular election for the amendment of the city 
charter of two years ago, and the distribution by the 
city was favored by a vote approximating ten to one. 
The writer is the only one of the aqueduct engineers 
who has had occasion to be and has been actively 
connected with the question of the city’s policy in 
this regard. Practically every one of the city officials, 
together with the writer, having a full and clear knowl- 
edge of the results secured through public regula- 
tion of the private companies and the difficulties ex- 
perienced in accomplishing what has been accom- 
plished, and having a clear understanding of the eco- 
nomic conditions affecting the distribution of the 
power either by the companies or by the city itself, 
are convinced that the city and its inhabitants will 
never realize half the benefits in rates, earnings and 
service which should be realized by virtue of the city’s 
aqueduct power project, unless the city at this time 
insists on coming into immediate possession of a dis- 
tributing system, and either immediately or ultimate- 
ly into full ownership of such a system on terms and 
conditions agreed to and fixed at this time. This is 
due, in part, to the heavy yearly expenditures of the 
companies in maintaining their organizations as com- 
pared, for example, with the ccrresponding expenses 
of the city’s water department; in part to the profits 
necessarily allowed the companies; in part to the fact 
that public regulation is not and probably never will 
be more than partially efiective, and in part to the 
fact that no city can hope to always maintain in charge 
of its affairs men who will be wholly loyal to the city 
in questions affecting private corporations. 

These same city officials, together with the writer, 
have during the several years this question has been 
considered, constantly maintained that the city should 
stand ready to purchase the properties of the com- 
panies which would be affected by the city’s project 
and utilize the same, rather than install an independent 
and parallelling system, provided such properties can 
be purchased at a fair and reasonable price. Such an 
arrangement could be worked out without depreciating 
the value of the companies remaining properties, which 
are devoted to furnishing railway power within and 
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without the city and to the general commercial light 
and power service outside of the city of Los Angeles. 
A special committee of the council, assisted by the 
writer and special attorney W. B: Mathews, has en- 
deavored for several months to make progress toward 
determining, in conference with the companies’ repre- 
sentatives, the exact properties which should be con- 
sidered and the terms and conditions under which 
they could be purchased by the city, in an endeavor 
to work out the question in accordance with the will 
of the people. 


We have been unable, however, to make appre- 
ciable progress and it has become necessary, there- 
fore, to place before the people the question of vot- 
ing bonds for the purchase or installation of a distrib- 
uting system, the committee still stands ready and is 
urging that negotiations be continued looking to the 
purchase of the existing properties. In view of these 
facts it is apparent that the attitude of certain of the 
company officials and of the editorial referred to in 
your journal is no other than an arbitrary declaration 
to the effect that a municipality does not have the 
right to distribute electrical energy to its inhabitants 
under any circumstances. 

There is no comparison between the benefits to 
the city to be derived from the offer of the companies 
to pay the city .65c per kilowatt hour for power de- 
livered to them in the city at a 50 per cent load factor 
and the immediate benefits which should and could 
be derived by the city through the distribution of 
its Own power, even though it should be forced by 
the attitude of the companies to compete with them. 
With this question properly determined and without 
injustice to anyone, unless forced by others than the 
city officials, it will mean rates 20 per cent lower than 
the present rates for commercial light and power, with 
the possibility of further reductions in the future, and 
will mean the best possible service guaranteed for all 
time to come. 

The editorial speaks of “the chance happening of 
a rather remarkable series of natural reservoir sites” 
which, in fact, will result in giving the city a reliable 
power generating system which will take care of a 
peak load of 150,000 horsepower, and an average of 
about 60 per cent of the peak, thus avoiding the neces- 
sity of auxiliary steam plants for peak load or other 
purposes, and claims that this gives the city a great 
advantage over the companies with which, as the arti- 
cle incorrectly represents, the citys engineers are de- 
termined to compete. The fact is that sume of the 
larger power interests investigated Owens Valley be- 
fore the city’s advent, and failed to become interested 
in it, and it was not until William Mulholland, chief 
engineer of the city’s water department, failing to find 
an adequate water supply nearer than Owens Valley, 
made his investigation, and by careful observations 
and study saw the opportunities which, in the minds 
of others, did not exist. These opportunities, both as 
to water and power, have been carefully sought for, 
with the result that the city has an assured and ample 
water supply and a proposed power project in con- 
junction with it which will deliver, when completed, 
the amount of power stated at a cost of approximately 
2 cents per kilowatt-hour. 

Instead of making it appear that these opportuni- 
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ties were a matter of chance it would be more logical 
to express wonder that, with all the opportunities for 
reservoirs in the mountains of California where power 
is being developed, they have not been taken advan- 
tage of, as they might have been, in connection witn 
some of the important power projects in the state. The 
difference lay, not in the question of opportunities, 
but in the fact that this project was planned by engi- 
neers, to meet the needs of a community, unhampered 
by promoters or financiers. 

Trusting and believing that you will give this 
statement space in your journal, which, I believe, is 
not only due to the engineers of the west but to 
the management of the Journal as well, | am 

E. F. SCATTERGOOD. 
Chief Electrical Engineer. 

[The above text appears in this issue in accordance 
with our invariable practice of publishing all relevant 
data contributed on all sides of a mooted question, 
such as this. It should be the function of a technical 
journal,—and is the purpose of the Journal of Elec- 
tricity, Power and Gas—to act as a mirror rather than 
as a molder of public opinion. The editorial in ques- 
tion reflects the attitude not of the Journal’s manage- 
ment, but that of an important engineering element,— 
an element which is frequently denied the privilege of 
the daily press, but which is at least deserving of a 
hearing. 

The contribution of Mr. Scattergood is welcomed 
as an authoritative statement illuminating the other 
side of this question. There may be some who will 
claim that this communication is as biased, the atti- 
tude as bitter, and the foundation of facts as unstable 
as that alleged in the editorial. But, we all realize 
that it is only by a consideration of the extremes that 
the reader is able to form an impartial judgment of 
the mean. 

The editorial contains no “arbitrary declaration 
to the effect that a municipality does not have the 
right to distribute electrical energy to its inhabitants 
under any circumstances,” nor was such intended. 
Every thinking engineer cannot but recognize the in- 
evitable trend toward governmental operation, and 
the rights of the people to control their public utilities. 

While this is undoubtedly a matter of business 
policy, yet the engineer is becoming daily more and 
more of a business man as he enters into public affairs, 
and it is only by the broad consideration and under- 
standing of business matters, that the engineering pro- 
fession can be advanced. 

The frank expression of the opinion published 
above is appreciated, and we trust will be the incen- 
tive to bring forth further discussion of this vital 
question—The Editor.] 


EXAMINATION FOR ELECTRICAL ASSISTANT 

The United States Civil Service Commission has 
announced a competitive examination for electrical 
assistant, to be held on February 26th at the usual 
places. From the register of eligibles appointments 
will be made at $1080 per annum in the Signal Service, 
War Department. Applicants should secure Form 
1312 from the office of the Commission, Washington, 
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INDUCTANCE INTERFERENCE BY HIGH 
TENSION LINES. 


As the result of complaints presented to the Rail- 
road Commission of the State of California by telephone 
companies of inductive interference by high tension 
power lines, the commission has authorized the organ- 
ization of a joint committee which has assumed the 
title of a research committee. The committee is made 
up of representatives of the various wire interests in 
California and representatives of the Railroad Com- 
mission, and has undertaken a series of tests to throw 
new light on the subject. The program of tests to be 
carried out by this committee is as follows: 


Telephone Systems. 


1. Complete electrical tests on various types of 
telephone circuits to determine their electrical and 
physical conditions when not subjected to power inter- 
ference. 


Power Systems. 


1. Complete electrical tests on various types of 
power systems to determine their electrical and phys- 
ical characteristics without power in the system. 


Combination Tests—Various Types of Telephone and 
Power Systems Under Normal Operation of Both 
Systems. 


1. Complete electrical tests on various types of 
telephone circuits under normal operation of power 


systems. 


2. Complete electrical tests on star connected 


grounded neutral power systems under normal oper- 
ating conditions. 

3. Complete electrical tests on delta connected 
power system under normal operating conditions. 

4. Complete electrical tests on single phase a.c. 
railroads. 

5. Complete electrical tests on direct current rail- 
roads. 

6. Complete electrical tests on telephone and star 
connected grounded neutral power systems under con- 
ditions of operation other than normal. 

7. Complete electrical tests on telephone and 
delta connected power system under conditions other 
than normal. 

8. Complete electrical tests on telephone and sin- 
gle phase a.c. railroad systems. 

9. Complete electrical tests on 
direct current railroad systems. 

The personnel of the committee undertaking this 
work is as follows: Representing telephone and tele- 
graph interests, A. H. Griswold, R. W. Gray, C. H. 
Temple, and L. M. Ellis; representing power interests, 
H. A. Barre, Louis Elliott, P. M. Downing, and y. a. 
Woodbridge; representing railroad interests, A. H. 
Babcock; representing the State Railroad Commission, 
R. A. Thompson, A. R. Kelly, F. E. Hoar, and J. T. 
Shaw. 

This committee came into existence as the result 
of numerous conferences between the interested oper- 
ating companies and the State Railroad Commission, 
and has evoked widespread interest among the elec- 
trical engineering fraternity, both telephone and power 
as well as telegraph and railroad. 


telephone and 
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It is questionable if any one will deny the fact 
that in general the American people enjoy at the 
present time a scheme of patent 
protection second. to no _ other 
country in the world. The fact 
that a surplus of some six million 
dollars has accumulated from the administration of 
the patent department at Washington in contradis- 
tinction to continual deficits accruing in other depart- 
mental work is indeed a tribute to those having in 
charge from time to time the carrying on of this great 
work. 

There are, however, grave questions being raised, 
the country over, as to whether important changes 
thought necessary should not be incorporated at once. 
Some of these may be briefly summarized. Many 
hold that the valuable records of the Patent Office are 
not completely protected from fire, that their loss 
would result in endless litigation and that consequent 
unmeasurable financial loss to the people at large 
would follow. Such being the case it is urged that 
sufficient moneys should be made available to prevent 
a possible disaster of this sort. 

Again, the uncertainty of protection felt by the 
inventor when receiving his patent papers is apparent 
on all sides. The tying up of patent papers in the 
routine of patent procedure has done much to aggra- 
vate this feeling. The well known Seldon patent is 
indeed illustrative of possibilities which give substan- 
tial footing for such uncertainty. After due notice 
to all the world, surely, there should be an absolute 
uncontestable period over which the inventor should 
be completely protected. Foreign patent methods may 
well be invoked to throw some light on this important 
point. It is held under German procedure that the 
man who discloses the patent is the inventor. After 
three months of proper advertising, if no contest en- 
sues, the inventor’s patent is made incontestable. 
Strong and public protection is then given him by 
the government; for anyone infringing is prosecuted 
by the government itself and upon a finding of willful 
encroachment the act is made a criminal offense. 

Another crucial point over which many take issue 
is the prohibiting of the fixing of a resale price for a 
patent. It is true that much good argument may be 
presented on both sides of this question. The entire 
subject is worthy of consideration and investigation. 

A patent is a contract between the American peo- 
ple and the inventor, whereby in consideration of the 
inventor making a full disclosure he is supposed to 
be guaranteed complete protection for seventeen years. 
The subject of patent reform is, next to the tariff re- 
vision, the most weighty now before the American 
people. Its various ramifications are far reachirig, 
affecting, in qne or another way, every household in 
our country. The American Institute of Electrical 
Engineers, together with a number of the other learned 
societies, has passed a resolution urging the most care- 
ful and impartial investigation by a properly consti- 
tuted commission before any remodeling action be 
taken. The Oldfield bill legislating new patent reform, 
now before congress, is proceeding without such cau- 
tious investigation. To carefully look into and weigh 
a matter of nation-wide importance is not obstructive 
but constructive procedure. To be permanent a mat- 
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ter of such proportions cannot proceed too hastily. 
A commission representative of the people, the in- 
ventor, and the manufacturer, groomed with proper 
authority, can arrive at constructive ideas. 

It is clearly the duty of the western engineer to 
do everything within his power to urge local cham- 
bers of commerce, boards of trade and other civic 
bodies to take immediate action, looking toward the 
putting aside of all legislation over patent reform until 
such constructive information is available from com- 
mission investigation. 


The Turin International Electrical Congress of 
1911 aside from being the official means whereby the 
si International Electrical Congress 
Choke Coils in for 1915 was secured for "Ren 
High Frequency Francisco, produced many other 
Phenomena matters of scientific interest to the 
West. It will be recalled that Gino Campos brought 
about astonishing results in the conductivity of ma- 
terial by covering the conductor with a thin layer 
of high resistance metal. For instance, wires having 
a coating of nickel only 0.07 m.m. thick were found 
to offer a resistance to currents of 300,000 cycles per 
second four times the resistance offered by the same 
wires without the coating of high resistance metal. 
On this principle the same engineer showed that by a 
judicious arrangement of choke coils shunted by non- 
inductive resistances a transmission line may be made 
to offer great resistance to high frequency currents, 
while currents of normal frequency are practically 
unaffected. 

Even if it may be considered uneconomical to dis- 
tribute shunted choking coils at intervals along a 
transmission line, it might yet be well worth while to 
consider the advantages to be derived from an ar- 
rangement of inductance coils shunted by rods of 
high resistance material on the transmission line side 
of lightning arresters installed in generating and 
transforming stations. These would tend to absorb 
and dissipate some of the high frequency energy be- 
fore it reaches the arrester, and their use, with or 
without the addition of condensers to assist in flat- 
tening out the wave front of high frequency oscilla- 
tions, might, under certain conditions of operation, 
prove decidedly beneficial. Such auxiliary apparatus 
must, however, be proportioned on scientific lines, or 
there is the danger of aggravating the original trou- 
ble through reflection of the high frequency waves. 


It is an unusual phenomenon to find a power com- 
pany with a winter load less than the summer require- 
ments. Such, however, is the state 

Filling Out the of affairs to be read from the chart 
Winter Valley records of the Mt. Whitney Power 
and Electric Company. The cir- 
cuits of this company cover a fertile agricultural dis- 
trict situated in the upper San Joaquin Valley of Cali- 
fornia. Citrus and deciduous fruits, together with 
alfalfa, grow in abundance in this locality when prop- 
erly irrigated. Pumping water has consequently de- 
veloped in such proportions that the company now 
finds its summer demands for power greater than for 
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the long evenings of winter. When it became appar- 
ent that such was the case, Western business ingenu- 
ity at once set to work to devise some scheme where- 
by inequality of load conditions might be adjusted. 
It is interesting to detail the method of procedure. 


As wood has in this particular section of Califor- 
nia a market value of $7 to $9 per cord, coal $16 to 
$20 per ton, and oil gas $1.75 per 1000 cu. ft., it be- 
came manifest at once that electric heating could be 
made a strong competitor. A graduated scale was at 
once put into effect whereby, although the first 20 
kw.-hrs. used per month would cost the consumer 1014 
cents per kw.-hr., the next 150 kw.-hrs. could be pur- 
chased on the basis of 3% cents per kw.-hr., and above 
this a rate of but 1 cent per kw.-hr. was instituted. A 
fifteen per cent discount is also granted in addition, 
if bills are paid before the tenth of the month. 


On account of the wide variation of lighting de- 
manded in the business district, a slightly different 
rate is instituted. The rate for all heating is here 
made for 150 kw.-hrs. at 3% cents and the balance at 
1 cent with the standard discount; a rate of 3% cents 
per kw.-hr., with the same discount, for cooking in 
hotels and restaurants, and a flat rate of $8.30 per kw. 
per month with the standard discount on water or 
other heaters operating continuously. 


Such inducements as these have had a most 
marked effect on the community served. The con- 
sumer immediately becomes a booster. The flat rate 
is especially attractive to restaurants for coffee and 
hot water urns. The housewife, too, finds domestic 
troubles vastly simplified. The cleanliness of electri- 
cal appliances has led to aesthetical development in the 
kitchen hitherto unattempted. Indeed, so wholesome 
is the demand for electrical cooking, the department 
of domestic science in the Visalia high school has 
found it to advantage to install complete equipment 
for the instruction of girl students in the art of 
cooking. 

While in many other districts of the West condi- 
tions are not always so favorable for a campaign of 
this sort, due to cheaper available supply of fuel, still 
the lesson is a forceful one, and Western power man- 
agers would do well to carefully study such possibili- 
ties in their own particular fields of activity. 


The past decade bears witness to the fact that 
fortune indeed loves a bold wooer. The gigantic re- 
turns that have followed the construction of electric in- 
terurban networks is but one instance. Here now at Vi- 
salia is an instance of constructive managerial policy 
which must surely bear fruit on the morrow. A policy 
that even invades the schools to educate the future 
wivesof a community in the art of cooking byeliectricity 
is laid along the broadest lines. With the hotels and 
restaurants operating by electric service for heating, 
lighting and electricity, and with the private houses 
using every possible electrical appliance along scien- 
tific lines attained under proper instruction in the 
high school domestic science courses, it would seem 
that the valley load of the power company must per- 
force automatically flatten out and, in the community 
served, domestic science must be to the housewife a 
joy forever. 


b 


; aa. 
Poot 
= 


REISS 
“ 
oe 


ane 
net * 
r, 


we 


er 


* 


eu seae 
ee 


’ 


‘= 
. 


< 


ree 
— 
Vv 


aoe” 
ee 


RNA IPL NR TT AN OP ETL EEAEE | I 


ia 


a 
as 
— 


ene Se CD CEREN TE Et a 


er) 
7 


i 


om 

aa 

es 
2. 


4 


iit 
' 








122 


ITEMS FOR THIS DEPARTMENT ARE SOLICITED FROM ALL READERS 





H. A. Lardner of J. G. White & Company, has just re- 
turned from a visit to Los Angeles. 


A. P. Davis, engineer in the United States Reclamation 
Service, is visiting San Francisco for a few days. 


Fred F. Small, electrical engineer of the Pacific Electric 
Railway Company of Los Angeles, is in the East. 


H. V. Carter, president of the Pacific States Electric 
Company, left this week for a visit through the northwest. 


Lee de Forest, research engineer of the Federal Wireless 
Telegraph Company, has returned to Palo Alto, Cal, from 
the East. 


John Coffee Hays of the Mt. Whitney Power & Electric 
Corporation at Visalia, Cal. is spending the week in San 
Francisco. 


J. C. Barber, president of the City Light & Power Com- 
pany of Ketchikan, Alaska, is spending several weeks in 
California. 


F. H. Leggett, Pacific Coast manager of the Western 
Electric Company, has returned to San Francisco after a 
week’s visit to the Seattle office. 


H. T. Blosser, Northwest representative of the Holophane 
Works of the General Electric Company, has returned to 
Portland, Ore., from a visit to California. 


A. H. Nicoll has resigned from the employ of the West- 
ern Electric Company to take up his new work with the Utah 
Power & Light Company at Salt Lake City. 


A. J. Turner has recently severed his connection with 
the industrial department of the Great Western Power Com- 
pany to undertake similar work for the Oro Electric Corpora- 
tion of San Francisco. 


Frank F. Fowle announces that he has severed his con- 
nection with the McGraw Publishing Company as one of the 
editors of Electrical World, and will resume his electrical 
engineering practice with offices at 68 Maiden Lane, New 
York City. 


Frank E. Watts, eleventh Jupiter of the Jovian Order, 
is being entertained by the several Pacific Coast organiza- 
tions, having been at Spokane, Seattle and Portland during 
the past week and planning to be at San Francisco and Los 
Angeles during the week to come. 


D. C. Greene, manager of the Oregon Power Company at 
Marshfield, Oregon, has returned from Washington, D. C., 
where, as president of the Marshfield Chamber of Commerce, 
he was successful in securing an additional appropriation for 
the improvement of Coos Bay harbor. 


Charlies H. Lee has opened offices as hydraulic en 
gineer in the Union Oi] Building, Los Angeles, and will make 
a specialty of water supply problems, particularly those of 
underground waters. For several years Mr. Small was assist- 
ant engineer on the Los Angeles Aqueduct, in charge of the 
extensive water supply investigations in Owens Valley, which 
included an intensive study of underground water conditions 
in co-operation with the water resources branch of the 
United States Geologicah Survey. More recently he has 
carried on underground water investigations in several of 
the central and southern California valleys for the State 
Conservation Commission and various water companies, and, 
as hydraulic engineer for the Cuyamaca Water Company of 
San Diego, appeared before the California State Railroad 
Commission during the recent rate fixing case. 
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N. C. Kingsbury of New York, vice-president of the 
American Telephone & Telegraph Company, and in charge 
of the long distance and publicity department; Angus S. Hib- 
bard of New York, vice-president of the same company and 
adviser to the executive department; Edw. H. Fields Jr. of 
Denver, vice-president of the Mountain States Telephone 
Company; E. H. Moulton of Minneapolis, president of the Tri- 
State Telephone Company of Minnesota, and T. S. Lane, pres- 
ident of the Home Telephone Company of Spokane, were in 
conference in San Francisco during the past week regarding 
governmental regulation of telephone companies. All of 
the officials agree that the regulation by the commerce com- 
mission is much to be preferred to the compulsory competi- 
tive provisions of the Sherman anti-trust law. They also re- 
gard favorably the attorney-general’s statement to the com- 
mission that state regulation cannot be a satisfactory method 
of ultimate solution of the questions arising out of telephone 
operation, and that the value of a telephone service depends 
largely upon the facility of connecting every individual tele- 
phone user with any point upon any telephone line in the 
United States. 


MEETING NOTICES. 


Los Angeles Section A. |. E. E. 


A regular meeting of the Los Angeles Section of the 
American Institute of Electrical Engineers was held at the 
Hotel Hollenbeck, January 28. Ralph Bennett presented a 
paper on “The Planning of Industrial Cities With Special 
Reference to Public Utilities.’ The paper was illustrated 
with lantern slides and in a general way covered the layout 
of streets and railroad rights of way, also the location of 
the business and residence section with reference to indus- 
trial plants and the location of other utilities throughout 
the property. 


San Francisco Jovian Club. 


The regular weekly luncheon of the San Francisco Jo- 
vian Club was held at Tait’s Cafe on January 28th with a 
large attendance. Final discussion was held on the plans 
for entertaining the reigning Jupiter, Frank E. Watts, upon 
his arrival at San Francisco, and on the rejuvenation to be 
held in Oakland on February 5th. The membership commit- 
tee reported that seventy-five applications had been obtained 
with good prospects for raising the number to one hundred 
within the next week. Favorable action was taken on the 
invitation of the Electrical Development League that the 
two organizations affiliate, and a committee was appointed 
to confer with one from the Electrical Development League 
with regard to the necessary revision of the by-laws of the 
organizations. R. M. Alvord presided. 


Oregon Technical Club. 


The regular luncheon of the Oregon Technical Club was 
held Tuesday noon, with Mr. H. G. Beckwith of the Port- 
land Architectural Club as chairman. Mr. Gay Lombard 
spoke on “Home Industries” in Portland and Oregon. He 
even extended this idea of fostering “home industries” to 
cover the designing of the Oregon Building at the Panama- 
Pacific International Exposition, and a resolution was adopted 
urging that the selection of an Oregon architect for the 
Oregon Building be determined by competitive methods. 


Portland N. E. L. A. 


The next regular meeting of the Portland Branch of the 
National Electric Lamp Association will be held Tuesday 
evening, February 4, at 8 o’clock, in the Assembly Hall 
of the Electric Building. A paper will be presented by Mr. 
H. E. Phank, steam turbine engineer of the General Electric 
Company on “Design and Application of Steam Turbines.” 
The meeting will be presided over by A.’S. Moody, local sup- 
ply manager, General Electric Company, Portland, Oregon. 


February 1, 1913.] 


SAN FRANCISCO SECTION, A. |. E. E., BANQUET. 


The San Francisco Section of the American Institute of 
Electrical Engineers held a banquet and entertainment at the 
Poodle dog restaurant on Saturday evening, January 25th, in 
honor of President Ralph D. Mershon. There was a large 
and enthusiastic attendance, there being nearly 150 engi- 
neers around the board. Students from the Stanford Uni- 
versity and from the University of California provided sev- 
eral unique entertainment features; Joe Thompson also con- 
tributing his quota. H. W. Crozier, chairman of the local 
section presided through the larger part of the evening, but 
after the black coffee was served he turned the meeting 
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being served, Mr. Barker of the General Electric Company 
was chosen treasurer, Mr. Moody retiring, after serving since 
the club was organized last spring. H. S. Wells, new busi- 
ness manager of the Pacific Power and Light Company, was 
introduced by the chairman, Mr. Barnett Goodwin of the 
Northwestern Electric Company, and gave a splendid talk on 
modern irrigation by means of electric power, and what the 
Pacific Power and Light Company was doing in that field 
in the Yakima, Walla Walla and Columbia River valleys. He 
stated that 112 plants were installed during 1911 and 173 during 
1912, consuming approximately 2300 h.p. By the use of arc 
lamps, it was possible to stimulate the growth of several 





Banquet of 8S. F. Section A, I. E. E., 
over to W. W Briggs, who introduced the principal speaker 
of the evening, President Ralph D. Mershon, in a most happy 
manner. 


President Mershon congratulated the section on the high 
load factor indicated by the large attendance, particularly 
from the nearby student branches. In this connection he 
spoke of the reception recently accorded him at Cornell Uni- 
versity and of the opportunity for good that resides in the 
student branch. Especial attention was called to the mid- 
winter Institute meeting at New York under the auspices of 
the Standard’s Committee, and the series of lectures on 
“Radioacticity” by Professor E. T. Adams, during the last 
three weeks of May. 


The policy of the present administration is to broaden 
the work of the Institute so that its papers may represent the 
results of experimental investigation and that the lectures pre- 
sent information on a wide range of associated tonics. Foremost 
of these, in the opinion of the speaker, is that of economics. 
An engineer who is not an economist is not an engineer. 
Depreciation, going value, and such topics have as much 
to do with electrical engineering as has education. 

The local sections are being urged to see that individ- 
ual members take an active interest in civic matters. An 
engineer is better fitted by training and reasoning ability than 
any other class of men to solve civic problems. 

A. W. Thompson gave a most humorous rendition of 
George Ade’s views of the scholar and the dollar, which re- 
quired all of the ability of Professor H. J. Ryan to refute. 
Brief talks were also given by H. P. Gillette and A, H. Bab- 
cock. An exhibition of moving pictures on electrical and 
engineering subjects concluded the evening’s entertainment. 


Portland Jovian Electrical League. 
Fifty-four members of the Jovian Electrical League met 
at the Hazelwood January 16, 1913. While lunch was 


in Honor of President Ralph D. Mershon. 


kinds of vegetables, making it possible to market them from 
ten to fifteen days sooner. He also stated that chickens 
could be fattened by the same process; that is, turning on the 
light at feeding time and turning it off right after, making Mr. 
Chicken think it is bed time, to sleep, eat and grow fat. Mr. 
Wells closed by saying that electricity has solved the problem 
of irrigating all the land, the top land as well as the bot- 
tom, making the farmer realize a net .return on his whole 
farm. Electric power is also used in the farmer’s home for 
light, heat and power, making it possible to enjoy all the 
comforts of a modern home, 








TRADE NOTES. 

The Great Western Power Company, San Francisco, Cal., 
will install in its station two large 12,500 k.v.a. generators, 
one 500 kw. exciter and switchboard apparatus. These units 
are being built by the General Electric Company. 

The annual sales convention of the Pacific Coast sales- 
men of the H. W. Johns-Manville Company will be held at the 
Palace Hotel, San Francisco, the week of February 3-9, in- 
clusive. This convention will include all of the managers and 
selling forces of the Pacific Coast branches from Vancouver, 
B. C., to El Paso, Texas. There will be a general] head office 
and factory representatives present to address the conven- 
tion, among the latter including the following New York men, 
ear‘ h being general manager of department named: H. R. 
Werdell, roofing department; J. A. Stone, cold storage and 
insulating department; L. R. Hoff, asbestos and magnesia 
devartment; S. G. Meek, electrical department; B. C. Me- 
Clure, packing department; R. S. Massa, ice machine and 
refrigerator department; C. M. Swan, acoustical department; 
as well as W. H. Lawrence, waterproofing department, Chi- 
cago. These gentlemen have been selected as being capable 
of giving especially valuable information on the products of 
the company in their respective departments. 
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OUTSIDE WIRING AT SEATTLE. 
BY J. J. WETTRICK. 
(Concluded.) 

Section 11 makes it unlawful for any person other than the 
owner or his representative or the proper official or employe 
of the city to interfere with or molest any wire. 

Section 12 in this ordinance says that no provision in this 
ordinance except the one relating to wires more than 13 in. 
from center of pole, shall apply to any person operating an 
electric street railway system in so far as it effects direct 
current wires used in connection therewith. 

Section 13 gives all companies three years in which to com- 
ply with this ordinance. This was passed March 7, 1911, so 
that by the 7th of March, 1914, all the construction in the city 
should be made to conform with this ordinance. Section 14 
provides a penalty of a fine of not less than $10 or more than 
$500, or imprisonment of not more than six months. These 
are practically the main features of the ordinance. There are 


a great many things not covered in this ordinance and I might. 


say in this connection that prior to the time this ordinance went 
into effect there were practically no rules in force governing 
wiring on poles except such as the companies themselves had 
adopted and the few rules promulgated by the department of 
public utilities. When the public utilities department was cre- 
ated we began to formulate some rules. We put these into 
force and effect by having them passed upon by the board of 
public works. And about the only provision of the franchise 
through which we could enforce them, is the provision in nearly 
every franchise that all construction work done thereunder 
shall be done under the supervision of the board of public works. 
So we formulated some rules and. secured- the approval of the 
board of public works and in that way put them into force 
and when this ordinance was passed it embodied some of those 
rules, but not all, so we revised them and adopted a new set 
of rules which are supplementary to this ordinance, the main 
provisions of which I will state: * * * * * 

I wish to take this opportunity to briefly tell you of the 
functions and work of the department of public utilities. I find 
that a great many people do not know what is the province 
of this department of the city government. The city charter 
in prescribing the duties of the superintendent of public utiltities 
says that he shall rigidly enforce all the provisions of the various 
franchises and to superintend all franchise construction work and 
keep accurate records thereof. As to enforcing the provisions 
of the franchises, that is only a small part of the work be- 
cause the franchises, especially the earlier or older franchises 
are very deficient in provisions giving the city any power of 
supervision over them but they nearly all contain the provision 
that construction shall be done under the supervision of the 
board of public works, but we find that we have to ask for con- 
cessions from the companies, things which should be in the fran- 
chises but for various reasons were not put in there and we 
get a great many of these concessions from all the companies, 
for instance from the Puget Sound Traction, Light & Power 
Company, have agreed to remove all of the wooden span wire 
poles from the business district. There are two ways of doing 
this. One way is where buildings are of the proper construction 
or type we in the department, secure from the owners of these 
buildings permits to attach eye bolts to which to attach span 
wires which in turn carry trolley wires and wherever we secure 
these permits we turn them over to the traction company and 
they put in these eye bolts and take out the wooden poles. 
Where we can’t secure eyebolt permits due to the fact that there 
is no building or that the building will not stand the strain of 
a span wire, they take out the wooden poles and put in iron 
poles 25 ft. tall and 7 or 8 in. in diameter at the bottom and 


about 5 in. at the top. While they are not very desirable to have 
in the street, they are far less objectionable than the old wooden 
poles. In that way, you will notice we have already elimi- 
nated all wooden poles on First, Second, Third and Fourth 
avenues between Yesler Way and Pine street. We are now 
working below Yesler Way in the wholesale district and ex- 
pect within four or five months to have most of these poles down, 
except those that still have city light department wires on them. 

In line with these wiring ordinances, I might mention a 
wiring ordinance that went into effect three years ago providing 
that within a certain district, the limits of which were: on the 
South Jackson street, on the North Cedar street, on the West 
First avenue and Post street and on the East Fourth and Fifth 
avenues all wires must be placed underground within three 
years. That time expired on the 12th of last September. The 
electric company spent upwards of one-half a million dollars to 
comply with this ordinance and now, with one or two excep- 
tions, have all of their wires underground and so have -the 
telephone company and the different messenger companies. This 
ordinance also provided a penalty of about $100 per day for 
each day after September 12, 1912, until all wires are placed 
underground. but this penalty has not been enforced. 

In addition to the above we supervise the construction of 
all railroad and street railway work, underground work of all 
kinds, such as telephone, electric light and power conduit instal- 
lation, gas and steam mains, etc. We also formulate standard 
plans for this construction. However, in the downtown streets 
in the older portion of the city, we have not been able to enforce 
these for the reason that so much stuff was already in the 
streets and put in in a promiscuous manner. We have some 
drawings: showing existing conditions in the older portion of 
the city where everything is mixed up and put in in a haphazard 
manner and there is a wonderful mixup in some of these streets. 
However, there are some twenty miles of streets in the city 
which we expect will be business streets within the near future, 
that during regrade operations were either filled so much that ex- 
isting stuff became useless or were cut down so much that all the 
stuff was taken out. In these streets we have a clear field 
and for these streets we have standard plans and we have a 
place for everything and aim to get everything in its place and 
in that way we can not only cheapen the construction for the 
different companies but we can get more into the streets. There 
is a great traffic below the pavement of the street, more so than 
a person not familiar with it would ever imagine. Take First 
and Second avenues, you could probably not once in fifty times 
dig a hole 2 ft. square without striking something. 

Then we also formulated standard plans for street railway 
construction, track laying, planking, etc., also for steam rail- 
roads. We keep an accurate record of everything that is in 
the streets. I might say that in the downtown streets where we 
did not have a show to put our plans into effect, we now have 
a record of nearly everything in the streets and the way we got 
this was by simply keeping our eyes pealed and whenever we 
saw a hole dug in the street or pavement we would go there 
and take notes on everything that showed vp in that hole and 
in that way in a series of holes on up the street, we were able to 
plat the thing so that we know pretty nearly where everything 
is and I think we have a record of pretty nearly everything. 

I wish to amplify somewhat a statement which I 
made in reference to cheapening underground construc- 
tion as well as surface and overhead work by our inspec- 
tion and standard plans. It may not appear at first just where 
the benefit to the people is in this. It comes about in this 
way, when the rate making power is vested in a public body, 
as in this state, “The State Public Service Commission” and 
we can save the public service companies any money, it 
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will eventually revert back to the people in the form of low 
rates. For instance, sometime ago the Independent Telephone 
Company requested the State Public Service Commission to 
increase the company’s rates and the way they determined 
the justice of the matter was to determine the cost of the 
plant and the cost of the operation and thereby arrived at 
the proper rate to be charged to insure a reasonable return 
on the investment and consequently allowed them to increase 
their rates very materially. Now, if we can in any way 
keep the cost of these plants down we thereby give them 
less chance to increase their rates by a showing on their 
investment. 


PROPOSED ELECTRICAL LICENSE BILL BEFORE CALI- 
FORNIA LEGISLATURE. 


Regulating the Licensing of Persons Engaged in the Business 
of Installing any Wires or Electrical Apparatus to Con- 
vey Electric Current for Light, Heat and Power, and to 
Provide for a Board of Electrical Examiners for Said Pur- 
pose, and to Prevent the Doing of Such Electrical Work 
by Persons Other Than Those Licensed in Accordance 
With the Provisions of This Act, and to Provide a Penalty 
for the Violation Thereof. 


The people of the State of California, represented in Senate 
and Assembly, do enact as follows: 

Section 1.—It shall be unlawful for any person to engage 
in the business of installing electric wires, conductors and ap- 
paratus to be used for the transmission of electric current, for 
electric light, heat and power purposes, and to do the business 
of a “master electrician” as defined in Section 5 of this Act, 
unless said person shall have obtained a license from the board 
of electrical examiners, duly authorized and appointed under 
the provisions of this Act to issue licenses. 

Sec. 2. Within thirty (30) days after the enactment of this 
Act, the Governor shall appoint a state board of electrical 
Examiners, consisting of five members, two to serve for one 
year, two for two years, and one to serve for three years, who 
shall be persons skilled in the installation of electric wires, 
conduits and apparatus for the transmission of electric cur- 
rent, for electric light, heat and power purposes and all of 
whom shall be residents of the State of California, and all 
of whom shall have been engaged in the business of “master 
electrician” as defined in Section 5 of this Act for a period 
of five years, next preceding the dates of their respective ap- 
pointments. 

The governor shall have power to remove any member of 
the commission for incompetency or improper conduct on sat- 
isfactory evidence thereof being presented, and he shall fill 
by appointment vacancies occurring in said commission. 


Sec. 3. The members of said Board before entering upon 
their duties, shall respectively take and subscribe the oath of 
office required of other state officers, and they shall have 
power from their number to elect a president, and a secretary, 
who shall be ex-officio treasurer of said board, and after their 
appointment and qualification, said board shall organize by 
the election of the officers herein set out. 

Said board shall have the power to adopt such rules and 
by-laws for the transaction of the business of the board, and 
the management of its affairs, as they may deem expedient, 
and shall adopt a seal for the attesting of such licenses, as 
are necessary in carrying out the purposes and provisions 
of this Act. 

The president and secretary shall have the power to ad- 
minister oaths, and the board shall meet not less than four 
times in each year at the City of Sacramento, and at such 
other times and places as the business may require, and three 
members of the board shall constitute a quorum for the trans- 
action of business. 

Sec. 4. The board shall keep a record of its proceedings 
and a register of all applicants for examination and licenses, 
and all licenses and renewals of the same issued by said 
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board shall bear the seal of said board together with the 
signature of the president and secertary thereor. 


Sec. 5. The term “master electrician” as used in this 
Act, shall be so defined as to include any and all persons en- 
gaged in the business of, or holding themselves out to the pub- 
lic as engaged in the business of installing, erecting or repair- 
ing or contracting to install, erect or repair electric wires or 
conductors to be used in the transmission of electric current 
for light, heat or power purposes, or moldings, ducts, race- 
ways or conduits together with fittings for same, for the re- 
ception or protection of such wires or conductors or to electri- 
cally connect electric wires or conductors together, or to any 
electrical machinery, apparatus, pipes or fixtures to be used 
for electric light, heat or power purposes. 


A license of “master electrician” issued or granted under 
or in accordance with the provisions of this Act shall entitle 
any person to engage in the business of installing, erecting 
or repairing or superintending the installation, erection or re- 
pairing of any electrical wires or conductors to be used for 
the transmission of electric current for electric light, heat or 
power purposes, and any moldings, ducts, race-ways and con- 
duits together with fittings for same, to be used for the re- 
ception and protection of said wires and conductors, and to 
electrically connect such electric wires or conductors together 
and to any apparatus, pipes, fittings or fixtures to be used for 
electric light, heat or power purposes, 


Sec. 6. Before any person shall hereafter engage in the 
business of “master electrician” as defined in section 5 of this 
Act, and before any person now so engaged in said business, 
or any branch or class thereof shall continue in said business 
of “master electrician” such person shall apply to said board 
for a license to practice as “‘master electrician” and the appli- 
cant shall present himself before said Board at a time and 
place fixed by said board, of which the applicant shall receive 
at least ten (10) days’ written notice. If the board shall find 
upon due examination that the applicant presenting himself 
is of good moral character, has a satisfactory knowledge of 
electricity, and the natural laws appertaining to and govern- 
ing the same, and of the use and function of electric wires, 
appliances and devices for electric light, heat and power pur- 
poses, and is possessed of skill, experience and knowledge in 
all matters appertaining to the business of “master electri- 
cian” as defined in Section 5 of this Act, the said board 
upon payment of the fee hereinafter provided for, shall issue 
to the said person a license as “master electrician” to prac- 
tice said business for a term of one year, and shall register 
such person as duly licensed “master electrician.” Provided, 
that any person at the time of the enactment of this Act who 
is actually in the business of “master electrician” as defined 
in Section 5 of this Act, and who shall within six months after 
the taking effect of this Act, file with the board of examiners, 
application and an affidavit setting forth his name, residence, 
length of time during which he has been engaged in said busi- 
ness of “master electrician,” and the place where he has prac- 
ticed the said business, shall be entitled without examination 
to a certificate as “master electrician” upon the payment of 
the license fee hereinafter provided, if it shall appear from 
said affidavit, in addition to the other facts therein set forth 
that said person has been actually engaged in the said busi- 
ness of “master electrician” as defined in Section 5 of this 
Act for a period of three years next preceding the date of the 
filing of said affidavit. 


Sec. 7. No person shall engage in the business of ‘‘mas- 
ter electrician” as defined in Section 5 of this Act after six 
months from the date of the taking effect of this Act without 
holding a license from said board. Any person wilfully en- 
gaging in said business of “master electrician” as defined in 
Section 5 of this Act without holding such license as herein 
provided for, shall be guilty of a misdemeanor, and upon con- 
viction thereof, shall be punishable with a fine of not less 
than Twenty-five (25) Dollars, or more than One Hundred 
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(100) Dollars, or by imprisonment for not less than five (5) 
days or more than sixty (60) days in the county jail, or by 
both such fine and imprisonment. 

Sec. 8. Each applicant at the time of the filing his appli- 
cation shall pay to the secretary of said board of electrical 
examiners the sum of Twenty-five (25) Dollars, which sum 
in case the affidavit of the applicant or the examination is 
satisfactory, as the case may be and the license granted to the 
applicant, shall be placed to the credit of tne poard with the 
treasurer thereof. 

In case said application shall not prove satisfactory, then 
and in that case, said fee shall be returned to the applicant, 
and memorandum thereof made on the records or the board, 
provided, that in case any applicant shall not pass a success- 
ful examination, and be granted his license as herein provided, 
then said applicant shall not be permitted to make another 
application, and to submit to another examination, by said 
electrical board until a period of six months has elapsed after 
the denial of his application for a license, and provided, fur- 
ther, that if there shall be on file at any time with the secre- 
tary of said board of electrical examiners, appiications from 
persons resident in any incorporated city, city and county or 
township, to the number of twenty-five (25), the board of 
electrical examiners shall proceed at once to hold an examina- 
tion in said incorporated city, city and county or township 
of said applicants. 

Sec. 9. All licenses issued by said board shall be renewed 
without further examination upon their expiration, on the pay- 
ment of the sum of $10.00 for each license so renewed. All 
licenses shall be for the term of one year, and all licenses 
renewed shall be for the term of one year from the date of 
such renewal. Said board shall have full power to revoke for 
proper cause any license or renewal of same after a full hear- 
ing of all parties in interest. 

Sec. 10. Nothing in this Act shall be construed to prevent 
any person, firm or corporation from doing or performing any 
work necessary to the installation of electric wires, conduits 
and electric apparatus, or for doing any of the work defined 
in Section 5 of this Act, or from entering into any contract 
for the doing of such work, provided, that said work is per- 
formed under the direction and supervision of a duly licensed 
“master electrician” as provided herein. 

Sec. 11. No license or renewal of the same granted or 
issued under the provisions of this Act shall be assignable or 
transferable. 

See. 12. All license fees collected under the provisions 
of this Act shall be for the use of said board to defray its 
expenses, and out of the funds, coming into the possession of 
the board, each member of said board shall receive as com- 
pensation Ten (10) Dollars for each day actually spent in at- 
tendance to the duties of his office, and mileage at the rate 
of five (5) cents per mile for all distance actually traveled in 
going to and from the meetings of the board. 

The secretary of said board shall receive such compensa- 
tion as secretary and treasurer of the board as the board may 
deem just and reasonable for his services, and the said secre- 
tary as treasurer, shall give a bond to the State of California 
in the sum of Ten Thousand (10,000) Dollars with sureties 
approved by the board for the faithful discharge of his duties 
both as secretary and as treasurer. 

Said expenses shall be paid from the fees received by the 
board under the provisions of this Act, and no part of the 
salary or other expenses of the board shall ever be paid out 
of or become a charge upon the state treasury. 

It shall be the duty of the said board before the first Mon- 
day in January of each year to make a report in writing to 
the governor of the state, containing a detailed statement of 
the receipts, manner of expenditure, and any balance of money 
remaining at the end of the year after the payment of the ex- 
penses, and the per diem of the members of the board, shal! 
remain in the treasury of the board to meet the expenses of 
the ensuing year. 
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Sec. 13. All Acts and parts of Acts inconsistent with the 
provisions of this Act are hereby repealed. This Act shall 
take effect immediately. 





NEWS OF CALIFORNIA RAILROAD COMMISSION, 


a 


January 9. 


The Tujunga Water & Power Company, a Southern Cali- 
fornia corporation, filed a motion with the Commission ask- 
ing for the dismissal of its application previously made for 
an order to issue bonds. The company based its motion on 
the ground that it is not a public utility and not subject to the 
jurisdiction of the Railroad Commission. 

The Commission received and approved an opinion from 
its attorney to the effect that the Commission has no juris- 
diction over the matter of safety appliances on ferry boats 
navigating the waters of this State, and that this jurisdiction 
is vested in the Federal Government. 

The Imperial Valley Gas Compzny was granted authority 
to issue $154,500 of bonds for the extension of its system to 
cities in the Imperial Valley and otherwise enlarging its 
plant. The Commission provided in its order that the com- 
pany should pay no dividends until it had set aside $10,000 
from profits and invested it in its plant. 


January 11. 


A decision was rendered granting the application of the 
Western States Gas & Electric Company to issue $397,000 
of bonds. 

January 13. 

The Great Western Power Company applied for authority 
to issue first mortgage 5 per cent forty-year gold bonds to an 
amount sufficient to yield $3,971,731. The proceeds will be 
devoted to the completion of Big Meadows dam and reservoir, 
to the purchase of additions to property, and new construc- 
tion and equipment. 

The Elsinore Electric Light & Power Company and the 
Southern Sierras Power Company joined in an application 
for an order authorizing the sale of the Elsinore Company’s 
property in Riverside County to the Southern Sierras Com- 
pany. 

The Citrus Belt Gas Company, successor to the San 
Bernardino Valley Gas Company, applied for permission to 
issue $444,400 of bonds, $444,400 of par value of stock and 
$100,796.54 in notes. 

Jan. 18. 

The Kern County Merchants’ Association filed a com- 
plaint with the Railroad Commission against the California 
Natural Gas Company and the San Joaquin Light & Power 
Company, charging extortionate rates to consumers in Bakers- 
field. 

A. A. Weber applied for a certificate of public conven- 
ience and necessity to operate a gas plant in Dinuba, Tu- 
lare county. 

The Log Angeles Gas & Electric Corporation applied for 
a certificate of public convenience and necessity to construct 
and operate a pipe line for artificial and natural gas in Los 
Angeles county. 

Jan, 21. 

E. W. Crosby of Reedley, applied for authority to sell his 
telephone plant to the Reedley Telephone Company. The 
telephone company, in turn, asked permission to issue 11,000 
shares of stock of the par value of $1 per share. 

The Tulare County Power Company applied for permission 
to issue $300,000 of bonds, to be used in refunding existing 
obligations and in enlarging facilities. 

Jan, 22. 

The Big Four Electric Railroad applied for authority to 
issue $400,000 of its capital stock, the proceeds of which will 
be used in the construction of an electric railway from Tulare 
to Visalia and from Tulare to Porterville. 


February 1, 1913.] 


“ELEMENTS OF WESTERN WATER LAW.” 
Reviewed by SAMUEL C. WIEL 
“Elements of Western Water Law,” by A. E. Chandler, 
Irrigation and Water Right Specialist; Assistant Professor 
of Irrigation Institutions, University of California; Secretary 
American Engineering Corporation. I Vol.; 150 pp.; 1913. 
Technical Publishing Company, San Francisco, Cal. Price $2.00. 


Mr. Chandler’s book, the chapters of which were published 
as separate articles in the Journal of Electricity, Power and 
Gas, presents in abbreviated form part of a course in “Trri- 
gation Institutions” given to advanced students in the Col- 
leges of Agriculture and Civil Engineering of the University 
of California. In treating the matters involved, quotations 
are freely given from adjudicated cases and statutes. It is 
convenient and concise in form, and the author has accom- 
plished a valuable service to irrigators, power and mining 
men and civil engineers who wish a better insight into the 
law of waters. 


The West has been developed upon the principle that 
possession makes law. From the days when Captain Bonne- 
ville, in the thirties, led his fur-trading companies into Mon- 
tana to take pelts where he found them; later when the 
Mormons seated themselves upon a wide expanse and claimed 
it as an independent state by right of occupancy; through 
the days of “forty-nine” when miners staked out claims in 
the mountains and guarded them as their property by right 
of discovery, while immigrants in prairie schooners went 
into the valleys and claimed them as their own; down to 
today, when men post notices upon streams and claim the 
waters by right of first possession, the West has developed 
itself by having the first who came along take so much as 
he could beneficially use. In the Western water law this 
principle has specially entrenched itself. 


Where possession is the law, ownership in its absolute 
sense is subordinate. Controversies are settled upon whether 
you had the thing when your opponent came and took it. 
Perhaps you yourself had taken it in turn from a third per- 
son, but no matter. Between you and your own opponent 
it is enough if you were first in possession, even though the 
third person could recover it from both of you. A _ pos- 
sessory law is only a law of “better right,” in its compara- 
tive sense, and settles controversies in this way “for better 
or worse,” without looking for any “best right” that would 
bind the world in the sense of entire ownership. 


The law of prior appropriation of water which, as set 
forth in Mr. Chandler’s book, today so largely exists in the 
Western regions, grew out of this development of the West 
by taking possession of things, and it is a possessory law 
of this kind. The statutes usually enact that among appro- 
priators priority gives the “better right.” An appropriator 
may thus be adjudged to have no right against a prior appro- 
priator, while he may be adjudged to have a “better right” 
to the whole stream than some later appropriator. For ex- 
ample, A, B, C and D have located upon a stream in their 
respective order, each claiming the whole flow. A sues B, 
and, being a prior appropriator as to B, gets a decree for 
the whole flow against B. In turn B sues C, and, being a 
prior claimant as to C, gets a decree for the whole flow 
against C. In like manner, C gets a decree for the whole 
flow against D. If you collect these decrees, you think the 
court has decreed the stream to flow three times its actual 
capacity. But the court has decreed the actual ownership 
of none of the water. That could be done only if they were 
all involved in one suit, which seldom happens. It has de- 
creed only the “better” right between the individual disput- 
ants in each separate case, without actually settling the final 
ownership in any one. 

That is a common situation under a possessory law. To 
relieve the situation, Mr. Chandler’s book indicates (pages 
56, 77, 148, 149) the sentiment, which is growing in strength, 
of having all appropriators upon a stream determine their 
claims all in one action and not separately. The new legis- 
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lation, of which Mr. Chandler is a leading advocate, makes 
special provision for such a comprehensive suit to be brought 
upon every stream in the state. It would be a clean sweep 
whose effect would last for numerous years. Still, rights 
under a possessory system will continue to shift by aban- 
donment, sale, or new appropriation or in other ways after 
the stream has been decreed, and where there are a hundred 
or more usuers upon a stream which has been decreed from 
source to mouth once. it is not possible to have it decreed over 
again every time any two of them get into a quarrel. When 
such a private quarrel then arises the determination must 
return to the possessory basis of “better” or “worse” right 
as between the two, binding no one else, and even though 
both are claiming more than they would be entitled to 
against others upon the stream. The test of “better or 
worse” remains the foundation of a possessory system of law. 


There is another system of water law having some exist- 
ence in the West, which is not a possessory system of 
“better right”; but a system of “best right” good “against the 
world” and called “the common law of riparian rights.” 
Under it all landowners upon a stream’s banks own the 
stream in common against every one else. Under this sys- 
tem there is no one who can have a “better right” than a 
riparian owner, unless by grant, condemnation or prescrip- 
tion, or other exceptional circumstance. 


The riparian system and the possessory law can exist 
together in the same state at the same time. The fact that 
the “best right” is in the riparian owner will not prevent sev- 
eral appropriators, who have nevertheless diverted the water, 
from having “better” and “worse” (or prior and subsequent) 
rights among themselves, even though the riparian owner has 
the best right of all. That is the situation in California. 


In California the chief questions at present arise out 
of the two matters indicated. Legislation was offered at the 
last session of the legislature, and will be offered at this 
one, to provide a special determination for each stream in 
the state as a whole, bringing all users into one proceeding. 
To secure the most benefit from such proceeding there should 
go with it, as Mr. Chandler shows to be the practice in other 
states, a system for central control by a state office over 
enforcement of the decree when rendered, and over the fil- 
ing of new claims in the future; otherwise the determination 
will grow unserviceable by wear and tear after it is made. 
The other question at present arises out of the riparian doc- 
trine, which Mr. Chandler strongly opposes, but believes too 
dangerous to experiment with. He is certainly justified 
in thinking that it is a matter to be approached cautiously. 

Mr. Chandler’s book represents original work and thought 
upon the law, which should enable his readers to get sounder 
ideas upon it than have heretofore been current. The legal 
authorities to which the author refers are leading cases 
selected from the author’s independent investigation. The 
advantage has been his of going frequently over the subject 
in his university courses, an unusual aid to orderly statement 
and arrangement; while as a former state engineer of Nevada 
and now a practicing engineer connected with the installa- 
tion of extended projects, his experience enables him with 
marked success to select in a comparatively small compass 
the chief points of interest to men engaged in the practical 
side of water development, 


“Audel’s Answers on Practical Engineering.” 254 pp., 4%4x6% 
in. Published by Theo. Audel & Co., New York, and for 
sale by Technical Book Shop, San Francisco, Price $1.00 


This text is written for engineers, machinists, firemen 
and electricians planning to take an examination for an engi- 
neer’s license. It consists of a series of practical questions 
and simple answers on the care of boilers, pumps, injectors, 
engines, indicator, safety valve, the dynamos, etc., the thought 
being in the question, the information in the answer. It fills 
the purpose admirably. 
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THE COOPER HEWITT QUARTZ LAMP. 


The quartz lamp represents an additional commercial 
development of the principles involved in the vapor lamp in- 
vented by Dr. Peter Cooper Hewitt. In principle, the differ- 
ence between the standard Cooper Hewitt lamp and the quartz 
lamp is only the greatly increased pressure of the luminous 
vapor in the latter. The standard Cooper Hewitt lamp is not 
ordinarily run at a higher density than a pressure equal to 
about %” mercury column, while the pressure in an operating 
quartz lamp may be that of the atmosphere or higher with the 
result that the temperature in the luminous vapor is ex- 
tremely high. 








Fig. 1. Quartz Burner No. 49449. 


The ordinary Cooper Hewitt lamp and the Quartz Cooper 
Hewitt lamp, in spite of having been built upon the same 
physical foundations, represent, from the practical point of 
view, two contrasting types; the one possessing great area 
of luminous surface with a consequent small intrinsic bril- 
liancy and so low a temperature that it may be considered 
near the “cold light” of the scientist; the other with a radiant 
of small surface giving a very concentrated and intense light 
and working at very high internal temperatures. 

Besides the discontinuous spectrum characteristic of mer- 
cury, the quartz lamp, owing to the high temperature, emit, 
like incandescent bodies, also a luminous spectrum, and it is 
due to this circumstance that the light of the quartz lamp 


Starting Characteristics 
of Cooper Hewitt Quarts Lamp - Type. Z (220 volts D.C.) 
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contains, besides the predominant yellow, green, blue and 
violet lines of the mercury spectrum, red and orange rays, 
there being more of the latter the higher the vapor tempera- 
ture. 

A vacuum container for the direct current Cooper Hewitt 
quartz lamp is shown is Fig. 1. Its main part is the tube “‘t” 
carrying the luminous vapor terminating on one (the positive) 
end in an enlargement “p” and on the other (negative) end 
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in the lateral tube ‘“‘n.’”’ Mercury in each enlargement forms 
the two electrodes, which receive the electric current by small 
upright U tubes “s,,” “s,.” Rods of slightly conic shape of a 
special alloy are ground into a wall of these upright tubes, 
and the joints are covered with mercury which again is 
closed in by a layer of a suitable compound to prevent access 
of air and prevent the mercury from being spilled or vapor- 
ized. 

When a cold quartz lamp is started it requires, owing to 
the small drop of potential at the low pressure, a rather high 
current and the whole cross section of the luminous tubes of 
the burner is filled with the pale bluish-green light. But pres- 
ently, as the lamp warms up, the appearance changes; the 
light recedes from the walls and, with increasing vapor pres- 
sure, becomes concentrated in the center of the tube in a thin 
dazzling path; the current at first steadily dropping, becomes 
stationary, and the appearance of the light assumes a whiter 
color with a visible gain of red and orange rays as the lamp 
attains its temperature of operation. The change of the lamp 
current, and the voltage of a 220-volt, 3.5-amp. Ccoper Hewitt 
quartz burner with reference to the time after starting is 
shown in Fig. 2. 

The essential parts of a commercial quartz lamp outfit 
are the following: 

A series resistance for regulating the burner voltage and 
making the lamp adaptable to a wider range of supply volt- 
age; 

A series induction fcr steadying the arc: 

A glass globe to prevent too rapid a dissipation of heat 
from the burner, and to absorb the ultraviolet rays. 


And, if the lamp is to be automatic, a starting device. 


The ultraviolet rays in which the mercury arc is espe- 
cially rich, and which are readily transmitted by quartz, may 
be considered injurious to the eyes for a short distance. 
The most actinic of these rays, i. e., those with the shortest 
wave length, are absorbed by passing through a few inches 
of air; but all are completely absorbed by common glass, so 
that a surrounding globe of clear glass affurds absolute pro- 
tection from these rays. The bactericidal and physiological 
effect of the ultraviolet rays is too well known to be dwelt 
upon here, but has no effect when the light has passed 
through a glass globe. When a quartz lamp is used for the 
purpose of the generation and utilization of ultraviolet rays, 
no glass should be inserted in the path and the lamp should 
be placed as close as possible to the exposed object. 

Two types of Cooper Hewitt quartz lamps are manufac- 
tured for multiple connection on d.c. lines—one for 110 and 
the other for 220 volts. From a.c. supply circuits they may 
be operated through the medium of the Cooper Hewitt rec- 
tifier. 


NEW CATALOGUES. 


Fairbanks, Morse & Company are distributing a most 
unique device known as a Current-O-Scope, which graphically 
exhibits the relation of the instantaneous values of an alter- 
nating current in a three-phase circuit and how they com- 
bine in the windings of a three-phase motor to produce the 
revolving field. 

The Electric Storage Battery Company has published 
four booklets, uniform in size, dealing with the use of Exide 
Batteries in automobiles. These include starting and lighting 
batteries, ignition batteries and batteries for electric vehi- 
cles. Two of the booklets consist of testimonial letters from 
satisfied users. 


February 1, 1913.] 
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NEWS NOTES 


INCORPORATIONS. 

MARCUS, WASH.—The Marcus and Kettle Valley Com- 
pany has been incorporated for $15,000. 

MODESTO, CAL.—Empire Telephone Company, $14,000, 
subscribed $1400, by S. S. Keller, C. F, Rinehart, F. M. Fike, 
W. H. Shirk and L. E. Miller, all of Empire. 

MODESTO, CAL.—Farmers’ Telephone Exchange Com- 
pany, $10,000, subscribed $14, by W. H. Hemminger, S. N. 
McBride, F. L. South, T. J. Crispin and J. M. Cross. 

FRESNO, CAL.—Reedley Telephone Company, $25,000, 
shares $1 each, subscribed $50, by E. W. Crosby and D. C. 
Krehbiel of Reedley, Dr. G. A. Therker of Livermore, F. A. 
Baikin of Dinuba and Ira Dick of San Francisco. 

ST. JOHNS, ARIZ.—Articles of incorporation have been 
filed for the Little Colorado Light & Power Company, by 
E. I. Whiting, Ernest Whiting, Herbert Berry and F. W. 
Brown. Capital stock is $20,000. Plans are already under 
way for a power plant five miles up the river. 

FRESNO, CAL.—Articles have been filed here incor- 
porating the Riverdale & Lanare Telephone Company, to 
operate a telephone line of four miles between the two towns 
named. Capital stock is $700. Directors are Alan Milnes 
and A. J. Van Cleef of Riverdale, and L. A. Nares of Fresno. 


ILLUMINATION. 

OGDEN, UTAH.—The board of city commissioners have 
passed an ordinance granting C. A. Boyd a franchise to build 
and operate a gas plant in this city. 

POCATELLO, IDAHO.—Following a reduction in rates 
for light, W. Center street business men have started a move- 
ment to install cluster lights along that thoroughfare. 

KETCHIKAN, ALASKA.—The Citizens Light, Power & 
Water Company, J. C. Barber, president, will double its pres- 
ent capacity by adding a 1000 horsepower unit to the pres- 
ent power capacity. 

ARLINGTON, ORE.—As the result of the recent city 
election the town of Arlington is to be lighted with elec- 
tricity. The question of the installation of a municipal light 
plant carried by a large majority. 

PORTLAND, ORE.—The city council will receive bids up 
to February 25th for lighting the city of St. Johns in accora- 
ance with the specifications on file in the office of the city 
recorder, the contract to commence March 1, 1913, and to 
run not longer than five years. 

SPOKANE, WASH.—Extensions and improvements by 
the Spokane Gas Company, as contemplated for 1913, and 
already under way, call for an expenditure of $120,000. A. 
N. Cantrill, manager of the company announced the letting 
of the contract, for $20,000 for electrifying the steam-driven 
machinery at the gas plant. The contract for electrical 
energy goes to the Washington Water Power Company. 

SACRAMENTO, CAL.—No bids were received by the city 
commission for installing conduits for the electroliers of the 
city and the commissioner of public works will do the work 
with the city electrician’s staff of workmen by day labor. 
It was expected that several bids would be submitted and 
that the work would cost approximately $10,000. 

TULARE, CAL.—Following the sale of the Consolidated 
Heat, Light & Power Company of Visalia and this city and 
the Home Gas Company of Porterville, to the Central Califor- 
nia Gas Company, J. W. White, representing the State Rail- 
road Commission, is here looking over the books of the 
company. Mr. White states that the new gas company is 
taking steps to enlarge and improve its plant and business. 
Distributing mains will be located at Exeter and Lindsay. 


NEWPORT BEACH, CAL.—The board of trustees have 
decided to build a distributing system out of the general 
fund, and buy current at wholesale from one of the big 
power companies. The city recently voted bonds in the 
sum of $25,000 to acquire the electric light plant of C. H. L. 
Ghriest, who put a price of $22,000 on the property, which 
was considered prohibitive. 

LOS ANGELES, CAL.—Representatives of the Los An- 
geles Gas & Electric Corporation have submitted to the city 
gas and light committee two propositions, whereby that com- 
pany agrees to bid for a street lighting contract. First, that 
on an 11 months’ contract the company will agree to install 
50 emergency lamps and replace up to 100 lamps; second, on 
a 23 months’ contract the company will agree to install 750 
additional lamps, and take care of a certain number to be 
replaced. 


TRANSMISSION. 


GRACE, IDAHO.—The Last Chance Canal Company is 
considering the installation of a hydroelectric power plant 
here to heat and light surrounding towns. 

PORTLAND, ORE.—The executive board of the council 
is asking for bids for stringing the trolley wires on the 
Broadway bridge. All the street car apparatus will be in- 
stalled by the city. 

POCATELLO, IDAHO.—L. R. Martineau of Salt Lake, and 
J. D. Browning of Pocatello, have asked permission to erect 
an electric power transmission line from Lava Hot Springs 
on the Portneuf River over and along county roads in Ban- 
nock county. 

RIVERSIDE, CAL.—Sealed bids will be received up to 
February 19th, by the board of supervisors for a franchise 
granting the right to construct and maintain for 50 years, 
piers, masts, poles and other appliances for transmitting elec- 
tricity in Riverside county. 

CONDEN, ORE.—Geo. Jacobs, well known as being ex- 
tensively connected with electric power propositions through- 
out the northwest, was in this city recently looking over the 
field with the view of furnishing electric power and lights by 
means of a transmission line from a power plant on the 
John Day River. 

SALT LAKE CITY, UTAH.—An application has been 
filed with the state engineer for the appropriation of 2370 
second feet, 1,715,000 acre feet of water daily from the Green 
River for power purposes. The application was filed by 
Thomas W. Cameron, Theo. J. Winkelan, Frank D. Wyant 
and others, St. Louis capitalists. They plan to organize a 
power company to distribute power throughout Utah. 

BLISS, IDAHO.—An active competitor for the supply of 
electric light and power in this field is the Beaver River 
Power Company of Utah, which has built and put in opera- 
tion a 7500 kw. hydroelectric plant on Malad River, near 
Bliss, Idaho, and has built a transmission line, 85 miles in 
length, from the plant to Boise and Caldwell. In addition 
to this, the company has a steam-turbine generating plant 
in the city of Boise, 1750 kw. capacity. Substations at Cald- 
well and Meridian are under construction. It is stated the 
company has a 35-mile distributing system at Boise, part of 
which consists of underground wires. The main transmission 
line carries 44,000 volts. E. P. Bacon, Boise, is the company’s 
Idaho manager. 

BOISE, IDAHO.—The Idaho-Oregon Light and Power 
Company, which has hydroelectric plants at Swan Falls, on 
Snake River, Horseshoe Bend, on Payette River, and Barber- 
ton, on Boise River, has substations at Boise, Caldwell, Nampa, 
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Parma, Payette, Ontario, Nyssa, Weiser, New Plymouth, Em- 
mett, Fruitland, Middleton, Star and Eagle. The same com- 
pany is building a large generating plant at Oxbow, on Snake 
River, near Homestead, Oregon. Waterpower here has been 
made available by driving a tunnel at the Oxbow bend in the 
river. The work has progressed to the stage of readiness to 
install the water wheels and generators, and it is claimed the 
plant eventually will have 60,000 h.p. capacity. A subsidiary 
of this company is the Idaho Traction Company, which oper- 
ates a 60-mile electric railway that makes a triangular circuit 
from Boise to Caldwell, thence to Nampa and back to Boise, 
via Meridian. Three cars are run in opposite directions, giv- 
ing hourly service each way. The route from Boise to Cald- 
well is down the Boise River; that from Caldwell to Nampa 
parallels the Oregon Short Line, and the 22-mile line from 
Nampa to Boise traverses a mesa country. This loop is doubt- 
less the nucleus of a larger system which eventually may in- 
clude Payette and Weiser in its service. This centralization 
of electric power in Western Idaho and adjacent country in 
Oregon was effected by Mainland and associates of Wis- 
consin. 


TRANSPORTATION, 


MARTINBZ, CAL.—Fred E. Brooks has applied for two 
franchises for electric roads. One of the projected lines is 
to run from Martinez to Bay Point, and the other would enter 
Walnut Creek, Danville, thence south and east to Haywards, 
and thence to Livermore. 

CLARKSTON, WASH.—At a meeting of the city council 
in Asotin the application of L. F. Strum for a franchise to 
operate an electric road at Asotin. was granted. Mr. Strum 
‘has already secured franchises in Lewiston and Clarkston, 
and contemplates the construction of a line to serve Nez 
Perce and Asotin counties at an early date, and in time to 
care for the annual fruit crop. 

SAN FRANCISCO, CAL.—Plans and specifications pre- 
pared by the city engineer for the extension of the municipal 
railway from its present Geary street terminus along Mar- 
ket street to Sutter and Sansome, where a connection is to 
be made with the outer tracks to the Ferry, have been ap- 
proved by the board of public works. The materials for the 
roadbed already have been obtained by the board. The cost 
of construction is put at $27,000 by the city engineer, and 
a bonus of $150 a day is to be allowed the contractor for 
completion ahead of the contract time, the bonus being lim- 
ited to 15 days. The supervisors have been requested to set 
aside $29,250 to cover the cost and possible bonus so that 
the contract may be let. 

PORTLAND, ORE.—The Washington BElectric Railway 
Company, A. Welch, general manager, plans to build three 
links in an electric railway system which will eventually 
connect Puget Sound cities as follows: From a point near 
Orchards, Wash., connecting with the line out of Vancouver, 
Wash., to the Lewis River, twenty miles north. From the 
present southern terminus of the line operating out of Che- 
halis, to the Cowlitz River. From the northern terminus of 
the line operating out of Centralia, to Olympia, a distance of 
twenty-six miles. In addition to this work, a new road also 
will be built from Vancouver to Camas, where are located 
the plants of the Crown-Columbia Paper Company, but this 


development will not form a part of the ultimate Portland- ~ 


Seattle line. This will include the development of a 12,000 
h.p. plant on the Kalama River. 

LOS ANGELES, CAL.—Paul Shoup, president of the 
Pacific Electric, announces that arrangements have been 
made for the extension of the present Riverside-Arlington 
line to Corona. The new line will be nine miles in length, 
and when finished and equipped will represent an outlay of 
about $450,000. Property owners have agreed to arrange for 
the necessary right of way and terminal facilities, both in 
Corona and Arlington, and as soon as the deeds can be 


JOURNAL OF ELECTRICITY, POWER AND GAS 





[Vol. XXX—No. 5 


prepared the construction work will begin. Contracts have 
been let for the building of the link in the big loop from 
San Bernardino to Riverside by way of Colton. Progress 
also is being made in obtaining the necessary right of way 
for the construction of the line from Upland to San Bernar- 
dino. When these three lines are built, sometime within the 
present year, there will remain only a few miles of con- 
struction between Corona and the end of the present La 
Habra line to make the projected San Bernardino loop com- 
plete. 


TELEPHONE AND TELEGRAPH. 


MODESTO, CAL.—Wm. Schmidt has been granted per- 
mission to erect and maintain a telephone line aiong the 
county roads. 

NELSON, B. C.—The British Columbia Telephone Com- 
pany is preparing to build a line to Kaslo from the terminus 
of its present line along the west arm, to equip an exchange 
at Kaslo and to provide service for the intermediate dis- 
tricts, providing that sufficient subscribers to warrant the 
carrying out of the undertaking can be secured. 


WATERWORKS. 


NORDHOFF, CAL.—The Ojai Power Company has pur- 
chased the Nordhoff water system, and it is the intention of 
the purchasers to expend several thousand dollars improv- 
ing the same. 

OXNARD, CAL,—By decision of the State Supreme Court, 
the Oxnard $100,000 water bond issue is legal. The bonds 
will be advertised at once, and actual work will begin on the 
waterworks system as soon as possible. 

RENO, NEV.—A waterworks plant for the lower town- 
site of Rochester is among the contemplated improvements 
planned by U. W. Harwood, William Borland, Cliff De Lorme 
and C. F. Campbell, owners of the Rochester site. The town- 
site company will install a pumping plant to pump water to a 
tank on the hillside from whence pressure will be secured 
for the entire town. 

REDLANDS, CAL.—The $600,000 municipal water bonds 
voted by Redlands people, sold to the Torrence Marshall 
Company of Los Angeles, have been signed by Mayor C. H. 
Clock, and turned over to the purchasers. The city plans 
to make use of $400,000 of the issue at once, to purchase the 
Domestic Water Company and the Redlands Water Com- 
pany’s systems. 

VALLEJO, CAL.—A special election at which the peo- 
ple will be asked to vote upon the proposition of bonding the 
city for improvements to the water system and for a new 
city hall will be held some time in April. 


RIVERSIDE, CAL.—The city of Riverside will take over 
the domestic water system February 1, and pay interest of 
5 1-3 per cent on $575,000, until] the final payment is made. 
In case the city fails to sell the bonds by June Ist, it will 
return the water system to the company and account for the 
net income. 


SAN DIEGO, CAL.—One of the most important decisions 
yet rendered by the Railroad Commission was that in which 
the commission upholds the contention of the city of San 
Diego that it should not be required to furnish water to ad- 
jacent landowners to be used for irrigation purposes. It 
deciding the case, the commission went at length into the 
question of priority in the public service of a water com- 
pany. It decided that there can be no priority between 
jacent landowners to be used for irrigation purposes. In 
held, further, that the water utility and the commission may 
legally limit the number of consumers. The commission took 
the view of the municipality that the supply was not more 
than adequate for the present consumers within the city 
limits of San Diego. It held, therefore, that the city should 


not be compelled to supply outside territory. 








